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CHAPTER I 
INTRODUCTION AND OVERVIEW 



The focus in American schools within the last decade has most 
assuredly been on excellence. Although there is diversity in views as 
to what constitutes "excellence" and how it can be achieved, there is 
unanimity in the belief that we must strengthen our programs in 
science education. This comes at a time when science and technology 
are playing an increasingly important role in our society. In order 
to meet the demands of a science and technology based society. The 
National Science Teachers' Association states that the goal of science 
education in the 1980's is to develop scientific and technological 
literacy among all citizens (NSTA, 1982). The recent report Educating 
Americans for the 21st Century (1983) documents the need for improving 
science education and sets forth a plan of action to achieve 
scientific and technological literacy. An increase in opportunities 
for students to experience the nature of scientific inquiry was among 
the recommendations included in this plan. 

Inquiry learning has long been a goal of science education. It 
was the primary goal of the curriculum development efforts in the 
1950's and 1960's. Despite the broadening of this goal in the 1970's 
to include the application and social impact of science, inquiry 
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continues to he a desired outcome (Anderson, 1983). 

Another recommendation set forth to improve science education is 
an increase in the amount of time spent on science learning. One 
means of achieving this is through more efficient use of currently 
alloted time for science. Engaged time is that portion of allocated 
time that students are actively attending to instruction. If that 
portion could be increased, and research has identified specific 
teacher behaviors which accomplish this, more high quality instruction 
would result with no increase in allocated time (Fisher et. al., 
1980). 

Competent science teachers are essential in order to achieve 
excellence in science education. Every day they must make decisions 
concerning the instructional activities to be used in the classroom. 
These decisions have a direct impact on the learning outcomes for the 
students. In order to obtain the desired outcomes science teachers 
must be able to select and implement appropriate instructional 
pr act ices . 

Tied to the instructional role that teachers perform in the 
classroom is their role in classroom management. Regardless of 
specific instructional objectives, teachers need to be effective 
managers in order to be effective in their instructional role. 
Classroom management implies more than discipline. It involves the 
planning and organizing of students, space, time, and materials so 
that instruction in content and learning activities can tuce place 
(Anderson et. al., 1980). Recent research has shown that classroom 
management practices have an impact upon student outcomes. 
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Investigators liave identified cldssrooin management practices used in a 
variety of grade levels and subjects that are associated with 
increased student engagement as well as with Increased student 
achievement (Enmier, 1981; Evertson and Emmer, 1982; Kounin, 1970), 
Several other investigators have identified management practices used 
in junior high and high school science classrooms which are related to 
desired student outcomes (Beasley, 1983; McGarity and Butts, 1984; 
Sanfords 1984; and Tobin, 1984). Student outcomes can, in turn, 
impact upon teachers* decisions concerning instruction. The 
classrooms of teachers with poor management skills are typically 
chaotic and disorganized. Sanford (1984) suggested that teachers who 
experience difficulty in getting students to cooperate and activities 
to flow smoothly are more likely to restrict classroom activities to 
seatwork. Doyle (1979) relates this specifically to inquiry 
activities. He suggests that inquiry laboratory activities are more 
difficult than seatwork for securing cooperation from a large number 
of students. 



Activity structures that involve multiple signals and 
complex interdependencies among students are likely to 
be difficult to implement unless a teacher is 
especially ski 1 led in managing behavior task 
i n i t i at i on . S im i 1 ar i 1 y , g a i ni ng cooper at i on i n 
activities with certain tasks that only a few students 
c an accompl i sh or th at pi ace speci al demands on 
students* information processing will probably require 
extra teacher effort and skill. Thus implementing a 
science activity in which 30 sixth graders in groups 
of six are to discover the principles of acceleration 
by rotating through five learning stations would test 
the management abilities of the most seasoned 
teacher, (p. 56). 
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This line of reasoning would suggest that Inquiry oriented instruction 
Is less likely to be used by ineffective classroom managers. Swami's 
(1975) findings that science teachers who indicated concern over 
classroom discipline used fewer inquiry oriented activities than those 
who did not support this idea. 

The responsibility for developing initial teacher competencies in 
prospective science teachers rests upon the teacher education 
institutions. Through general education, professional pedagogy, and 
field experience courses in science teacher education, faculty assist 
pre-service teachers in acquiring the professional skills needed to be 
successful in the classroom. These professional skills should provide 
a foundation for further professional growth during in-service 
training. 

Recent criticisms of science instruction have pointed to a need 
for science teacher education programs to improve upon the 
professional skills acquired by pre-service teachers during teacher 
training. As a result, proposals for changes in current science 
teacher education and certification standards have been made. Several 
of these proposals recommend a stronger science content preparation of 
teachers (NSTA, 1984; Iddings, 1985). Several others recommend 
extending teacher education beyond the four year time span of most 
existing programs. Several models for extended programs have been 
described by the American Association for Colleges of Teacher 
Education's Task Force on Extended Programs (AACTE, 1984). These 
models vary in format and length. Some integrate professional 
education with liberal arts coursework throughout a fivo or six year 
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time span. Others are designed so that students pursue one year of 
professional education after completion of a four year liberal arts 
degree. 

Evaluation of a science teacher education program is necessary in 
order to make judgements about its effectiveness in meeting its 
objectives. The objectives can be used to guide the evaluation 
process. From these, desired outcomes can be selected to determine 
whether or not the objectives have been achieved. Teacher practices 
in the classroom is one such category of outcomes. Information on 
teacher characteristics can be gathered in order to help interpret 
teacher practices. Information on situational variables related to 
the school, administration, and pupils can be used in a similar 
manner. 

Description of The Ohio State University 
Science Teacher Education Program? 

The faculty of Science and Mathematics Education at The Ohio 
State University (OSU) currently provides two programs for Ohio 
secondary science teacher certification. One of these programs is 
pursued by undergraduate students. This program resulted from a 
science teacher education program developed at The Ohio State 
University in 1969. It emphasizes early field experience in schools 
of contrasting settings. When first established it was referred to as 
the "project" program. At that time a second, more traditional 
science teacher education program was also available. This was 
referred to as the "non-project" program. Currently the "project" 
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program Is the only science teacher certification proyrain available at 
The Ohio State University for undergraduate students. It will be 
referred to in this study as the Undergraduate Program. 

Students enrolled in the Undergraduate Program begin their 
professional education experiences at the beginning of their junior 
year. Throughout the junior year students are involved in field work 
two mornings a week. During the autumn they work on a one-to-one 
basis with junior high pupils. During the winter students work with 
small groups of elementary-aged pupils and in the spring they work 
with high school students involved in laboratory activities. In 
addition to these field activities students spend part of their 
mornings observing classrooms and conferring with their cooperating 
teacher. Approximately 180 hours are spent in the field during the 
junior year. During the other three mornings students are involved in 
professional education classes which cover general methods of teaching 
secondary science, learning theory, and curriculum. 

The senior year consists of a two quarter sequence. The first 
quarter (autumn) field experience is divided between two placements 
such that students are exposed to different grade levels (middle 
school and high school) and different settings (urban and suburban). 
Integrated with field experience are courses taken on-campus in the 
afternoon. These include science methods and professional 
development. During a second quarter of the senior year students 
participate in full-time student teaching. 

The second program, referred to as the Post-Degree Program, is 
designed for those individuals who possess a bachelor's degree in a 
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field other than education. The program provides fur those 
individuals who wish only to obtain secondary science certification as 
well as for those who desire a master's degree in addition to 
certification. Certification can be obtained in three quarters 
provided science content requirements are met prior to the beginning 
of the program. The program is designed so that students also 
desiring a master's degree can usually complete the coursework in a 
minimum of five quarters. 

During the first quarter of this program (summer quarter) 
students are involved in field work in the morning. They are placed 
in the public schools' summer program where they begin as teacher 
assistants and assume responsibility for teaching by the end of the 
experience. Students spend 150 hours involved in field experience 
during this first quarter. Integrated with the field experiences are 
courses taken on campus in the afternoon. These courses cover 
learning theory, general science methods, and basic media skills. 

The field experience during the second and third quarter of the 
Post-Degree Program is the same as that described for the senior year 
sequence of the Undergraduate Program. The special science methods 
course taken during the second quarter of the Post-Degree Program is 
also the same as the one taken by Undergraduate Program students. 
Beyond these similarities, all Post-Degree students enroll in a 
science curriculum course and many enroll in a microcomputer course. 
Neither of these are required or typically taken by students enrolled 
in the Undergraduate Program. 
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The Post-Degree Program Is designed so that certification 
requirements should be met at the completion of student teaching. 
Students desiring a master's degree continue (after student teaching) 
taking classes in science content areas as well as in education. The 
program is similar in structure to one of the extended teacher 
education programs described by AACTE's Task Force on Extended 
Programs. In this model, pre-service teachers obtain a four year 
liberal arts degree in a content field. Teacher training begins as a 
fifth year program and consists of professional pedagogy and field 
experience. A descriptive outline of the Undergraduate and Post- 
Degree Programs is found in Appendix A. 

As mentioned earlier, one of the goals of science instruction 
during the last several decades has been the development of inquiry 
skills. The faculty of Science Education at OSU supports this goal 
and the philosophy that science should be learned through active 
participation in the inquiry process. Within both programs pre- 
service, teachers learn about instructional practices which promote 
inquiry and are encouraged to use these practices during field 
experiences. Also fundamental to these programs is the idea that a 
well managed classroom is an essential condition for effective 
instruction. As with inquiry instructional practices, pre-service 
teachers learn about and are encouraged to use effective classroom 
management behaviors. 

Within the last 15 years several studies have examined selected 
outcomes of the various science teacher education certification 
programs at The Ohio State University. These studies have provided 
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valuable Information which has been used for program modification and 
Improvement. The first of the studies was conducted by Sagness 
(1970). He compared views and teaching practices of pre-service 
teachers in a program which emphasized early field experience in 
contrasting settings (the "project program") to those in a more 
traditional program (the "non-project program"). For his study, 
Sagness developed instruments to measure a teacher's perception of the 
appropriateness of inquiry-oriented classroom activities, The Science 
Classroom Activities Checklist: Teacher Perceptions (SCACL:TP), and 
the actual classroom behaviors used by a teacher. The Science 
Classroom Activities Checklist: Student Perception ( SCACL:SP). 

Brewington (1971) and Cignetti (1971) used the instruments 
developed by Sagness to follow up first year in-service teachers who 
had graduated from the project and non-project science teacher 
education programs. Brewington compared the project and non-project 
graduates with respect to their views and practices of inquiry- 
oriented teaching. Cignetti 's study was similar to the one conducted 
by Brewington but focused on comparing Ohio State University first 
year graduates (project and non-project) to non-Ohio State University 
graduates. 

Brown (1972) conducted a study similar to that conducted by 
Sagness in that he compared the views toward inquiry and classroom 
practices of project and non-project pre-service teachers. Brown's 
research extended the work of Sagness by including personal 
characteristics of the pre-service teachers and cooperating teacher 
data. The SCACL:TP was used in Brown's study to collect data on 
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pre-servlce teachers' views of the appropriateness of inquiry-oriented 
activities. To measure types of activities actually used, as well as 
characteristics of the pre-service teacher, Brown developed the 
Checklist for the Ar^sessment of Science Teacher, CAST. The instrument 
was developed into two parallel forms; one to be completed by the 
supervisor (CAST:SP) and one to be completed by pupils (CAST:PP). It 
measured actual use of inquiry activities, teacher-student 
relationships and the personal adjustment of the pre-service teacher. 

Swami (1975) used the SCACL:TP and the two forms of the CAST to 
assess whether or not the views, after pre-service training, regarding 
the appropriateness of inquiry-oriented activities and the activities 
implemented by graduates of The Ohio State University's science 
teacher education programs changed with the length of teaching 
experience. His sample consisted of 86 graduates and represented 
graduates from the project, non-project, and Post-Degree programs. 

Need for the Study 

One objective of the Post-Degree and Undergraduate Programs is to 
produce graduates who both use and value inquiry-oriented science 
activities during instruction. In addition, the programs are designed 
to equip graduates with the ability to effectively manage the science 
classroom. To determine if these programs are effective in meeting 
these objectives, data on the views and classroom practices of 
graduates are needed. In addition, data on variables which may be 
related to the views and practices of the graduates are needed in 
order to help interpret the findings. 

o 20 
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At the time of Swaml's study the Post-Degree Program had been In 
existence only one year. Consequently from his sample of 86 
graduates^ only 10 were graduates of the Post-Degree Program. Due to 
this small number It Is difficult to make generalizations concerning 
the views and Instructional practices of these graduates from his 
data. 

Students enrolled In the Post-Degree Program are different from 
students enrolled In the Undergraduate Program. Typically Post-Degree 
students are older and some may have had experience working In an 
educational setting before entering the program. In addition, they 
have taken science content background that differs from an 
undergraduate science education major. As described above, the 
content and length of the Post-Degree Program differs from that of the 
Undergraduate Program. Are these differences reflected In the 
Instructional practices of graduates of the two programs? Data 
collected on the performance of graduates from both programs can be 
used to answer this question. 

Swami (1975) Identified variables which were found to be 
significantly related to the views and practices toward using inquiry 
activities. His findings were used to interpret program graduates' 
views and practices. It would be helpful to extend his findings by 
identifying additional variables which are also related to such views 
and practices. If any of these variables could be controlled by the 
teacher education programs, the findings could be used for future 
program modifications. 
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No data have been collected regarding the classroom management 
practices of the graduates from either program. This is an Important 
aspect of teacher performance. Data on management practices could be 
used for assessing and comparing outcomes. Identifying variables 
related to classroom management would help to interpret these 
practices . 

Statement of the Problem 

The purpose of this study is to assess outcomes of two secondary 
science teacher education programs at The Ohio State University in 
order to evaluate the effectiveness of the two programs in meeting 
selected objectives. Specifically it will examine and compare 
instructional and classroom management practices of teachers who 
graduated from the two programs. Further, this study will examine the 
relationship between other selected variables and the three criterion 
variables; views toward appropriateness of selected instructional 
activities, use of these activities in the classroom and the use of 
effective classroom management practices. 

Definition of Terms 

1. Post-Degree Program This refers to the current science 
teacher certification program at The Ohio State University for 
students possessing a bachelor's degree. The program may lead toward 
3 master's degree as well as certification if the student meets 
graduate school requirements and elects to apply for and is accepted 
for graduate work. 
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2. Undergraduate Program This refers to the current science 
teacher education program at The Ohio State University for 
undergraduate students. 

3. Program Graduate This refers to an individual who received 
science certification through The Ohio State University. When needed, 
a distinction will be made between the two teacher training programs 
by referring to an individual as either an Undergraduate Program 
graduate or a Post-Degree Program graduate. 

4. School Administrator A school employee, such as a principal, 
department head, or curriculum coordinator, whose responsibility is to 
supervise, coordinate, or evaluate educational personnel and/or 
programs. 

Hypotheses 

Hypothesis 1. Teacher graduates of the Undergraduate and Post- 
Degree Programs will not differ significantly in their views toward 
the appropriateness of instructional practices to be used in the 
science classroom. 

Hypothesis 2. Teacher graduates of the Undergraduate and Post- 
Degree Program will not differ in the instructional practices they use 
in the science classroom. 

Hypothesis 3. Teacher graduates of the Undergraduate and Post- 
Degree Program will not differ significantly in the classroom 
management practices they use in the science classroom. 

Hypothesis 4. There is no significant relationship between 
instructional practices and classroom management practices used by 



23 



program graduate teachers 1n the science classroom. 

Hypothesis 5. There 1s no significant relationship between 
selected program graduate teachers' characteristics or situational 
variables and their views toward the instructional practices which 
should be used in the science classroom. 

Hypothesis 6. There is no significant relationship between 
selected program graduate teachers' characteristics or situational 
variables and the instructional practices they use in the science 
cl assroom. 

Hypothesis 7. There is no significant relationship between 
selected program graduate teachers' characteristics or situational 
variables and the classroom management practices they use in the 
science classroom. 
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The following instruments will be used to collect data for this 
study: 



NAME ABBREVIATION 

S c i en ce C 1 a s sr oom Activities Checklist : SCACL:TP 
Teacher's Perception 

Checklist for the Assessment of Science Teachers: CAST: PR 
Pupils' Perception (Subscale A and B) 

Student Classroom Rating SCR 

Teacher Questionnaire T.Q. 

Student Questionnaire S.Q. 

Administrator Questionaire A.Q. 
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List of Variables 



Criterion Variables 



Views toward appropriate instructional 
practices 

Instructional practices used in the classroom 
Classroom management practices 

Predictor Variables 



Instrument 
SCACL:TP 

CAST:PP-B 
SCR 



Teacher Characteristics 
Age 

Degree received 

Grade point average 

Years of teaching experience 

Student-teacher relationship 

Involvement in curriculum development 
committees 

Recency of college attendance 
Involvement in professional organizations 
Pupil control ideology 

Contextual Variables 



T.Q. 
T.Q. 
T.Q. 
T.Q. 

CAST:PP-A 
T.Q. 

T.Q. 
T.Q. 
T.Q. 



Related to students or class: 
Subject of class 
Size of class 

Number of preparations per day 

Student's attitude toward science as 
a school subject 



T.Q. 
T.Q. 
T.Q. 
S.Q. 



EKLC 



26 



Contextual Variable (cont.) 

Related to students or class: (cont.) 

Student's attitude toward this class 

Type of class (modified, average, advanced) 

Student's science achievement relative to 
other classes 

Student's grade in class 

Student's sex 

Adequacy of supplies and facilities: 
Teacher perceived 

Textbook used 

Use of supplementary curriculum materials 

Teacher perceived constraints to 
effective instruction 

Related t^ the community: 
Scoio-economv, level 

Type of setting (urban, suburban, rural) 

Related to the administration: 

Administrator's view toward his/her 
instructional role 

Administrator's view of appropriate 
goals, curricula and methods for 
science instruction 

Teacher's view of instructional guidance 
received from administrator 

Teacher's view of administrator's 
assistance in handling discipline 

Administrator's pupil control ideology 
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Assumptions 

1. The instruments used in this study accurately measured the 
constructs they are purported to measure. * 

2. In-service program graduates* answers on instruments 
assessing their views toward appropriate instructional practices 
reflected actual attitudes and not those perceived to be desired by 
the investigator. 

Delimitations 

1. The sample used in this study was restricted to graduates of 
the Undergraduate and Post-Degree Programs who received certification 
between Spring Quarter 1980 and Summer Quarter 1985, and who were 
employed as full-time secondary science teachers in the United States 
during the time of this study. 

2. Individuals used in this study were volunteers and not 
randomly selected to participate. 

3. No attempt was made to determine the influence of classroom 
practices on student outcomes. 
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CHAPTER II 
REVIEW OF THE LITERATURE 



This chapter is divided into two sections. The first section 
focuses on results of research studies conducted in the area of 
classroom management. Studies designed to identify effective 
practices, examine the effects of training and identify variables 
related to classroom management are reviewed. The second section 
focuses on results of studies in which variables related to selected 
instructional practices were examined. Such variables include 
classroom management, teacher characteristics and the school 
environment. Included in this section are results of doctoral 
research studies in which the instructional views and practices of in- 
service science teachers graduated from The Ohio State University were 
investigated. 

Research on Classroom Manag e ment 

Studies of Effective Classroom Management Practices 

Since the 1970 's a number of research studies have been conducted 
in order to identify teacher behaviors that constitute effective 
classroom management practices. These studies have been conducted in 
a wide range of subjects and grade levels. A small number of such 

19 
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studies liave been restricted to science classrooms and are reviewcid at 
the end of this section. 

Review of studies not restricted to science classrooms . Prior to 
the 1970 's classroom management was generally viewed as being 
synonymous with classroom discipline. Emphasis was placed upon 
describing behaviors that teachers should use when dealing with 
students who misbehave. Classroom management research took on a new 
perspective when a landmark study conducted by Kounin (1970) 
discovered that good classroom managers do not sharply differ from 
poor managers in how they deal with student misbehavior but differ 
primarily by using techniques that prevent student misbehavior. By 
analyzing videotapes of elementary classrooms, Kounin was able to 
Identify specific categories of teacher behavior that correlated with 
management success. He defined management success, and hence 
effective management practices, as those teaching behaviors which 
produced high levels of student involvement in classroom activities 
and minimal levels of unsanctioned student behavior. Kounin grouped 
these teacher behaviors into several dimensions. These were 
withitness, overlapping, transition smoothness and momentum. The 
correlation between the frequency of the teacher behavior during 
recitation and/or seatwork and the criterion variables (student work 
involvement and freedom from unsanctioned behavior) ranged from 0.26 
to 0.69. 

Withitness refers to a teacher's ability to communicate to 
students an awareness of students' behavior. Teachers rated high in 
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this dimension slopped inapproprl ato holiavior quickly. They also 
constantly Cionltored the classroom and stationed themselves where they 
could view all areas of the classroom. 

Overlapping refers to a teacher's ability to deal with more th?.n 
one event at a time. Effective managers were found to be capable of 
conferring with a small group of students and at the same time of 
continuing to monitor the rest of the class. 

Transition smoothness and momentum deal with a teacher's ability 
to move from one activity to another without interruptions in the flow 
of activities. Kounin found teachers possessing this behavior were 
well prepared, always informed students as to what to do next, and 
ignored minor student inattentions. In addition, they avoided slowing 
down the whole class by overdwelling upon student misconduct or by 
staying on a topic longer than necessary for student understanding. 

The work conducted by Kounin identified management behaviors that 
were used by effective managers in order to maintain well managed 
classrooms. His research did not, however, identify how effective 
managers organized and maintained their classroom at the beginning of 
the school year. Subsequent research conducted at the Research and 
Development Center for Teacher Education at the University of Texas- 
Austin examined this issue by identifying how effective managers 
communicated expectations and established desired rules and procedures 
at the start of the school year. One such study was the Classroom 
Organization Study (COS). This year long descriptive study was 
designed to study the initial phase of classroom organization and 
management (Emmer, Evertson, and Anderson, 1980; Anderson, Evertson, 
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and Eniner, 1980). Twenty-seven third cjrade teachers and their 
classrooms were observed intensively during tlie first three weeks of 
the school year and at three or four week intervals throughout the 
year. Data collected by trained observers included narrative records 
of classroom processes, ratings of student engagement, teacher 
behaviors and a log of time use. Based upon these data, teachers were 
classified into two groups of teachers who had initially comparable 
classes but differed in their management effectiveness as the year 
progressed. 

Frequencies of the activities used by the more and less effective 
managers were compared statistically using t-tests. Results of this 
analysis showed that beginning of the year activities of effective 
managers differed significantly from less effective managers. 
Effective managers established rules and procedures that served to 
guide students in a variety of classroom activities. These rules and 
procedures were carefully taught to the students during the first 
three weeks of school. During this time a considerable amount of time 
was spent reminding students of these guidelines. Effective managers 
were consistent in using the rules. They incorporated the teaching of 
rules and procedures as an important part of instruction during the 
first few weeks of school. This was accomplished by providing 
practice, giving feedback, responding to signals and pointing out to 
students when they were behaving appropriately. In addition, 
effective managers carefully monitored student behavior and were 
consistent in dealing with inappropriate behavior. In contrast, 
ineffective teachers did not establish well developed procedures. 
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This wdS particularly truu among first year teachers. Rules that did 
exist were not stated clearly, and these teachers were less effective 
in monitoring their classes. 

A second descriptive study from the Research and Development 
Center at the University of Texas-Austin was conducted in junior high 
mathematics and English classes (Evertson and Emmer, 1982). This 
study began by identifying two groups of junior high mathematics and 
English teachers as being more or less effective in their classroom 
management practices. Data for selection into the two groups included 
student achievement and student behavior. Results of analysis of 
variance (ANOVA) found significant differences between the two groups 
with respect to student involvement in classroom activities, 
occurrence of inappropriate student behavior and class achievement. 

The two groups of managers were observed during the first three 
weeks of school to assess differences with respect to the teachers' 
antecendent behaviors, characteristics and classroom activities. 
Ratings on these variables were compared using a series of two-way 
ANOVAs (more versus less, math versus English). Results showed that, 
regardless of content area, there are several broad clusters of 
variables differentiating more and less effective managers. More 
effective managers set clear expectations of student behavior, 
academic work standards and classroom procedures during the first few 
weeks of school. Effective managers monitored student behavior 
closely and quickly dealt with student misbehavior. In addition, they 
were clear in communicating directions and organizing instruction. 
The results from this junior high study were similar to those obtained 
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at the elementary level. Differences were primarily a matter of 
making adjustments to age level, subject and type of classroom 
grouping. 

By conducting a case study on three of the teachers used in the 
above junior high school study, Sanford and Evertson (1981) identified 
the behaviors used by highly effective and less effective teachers in 
low socio-economic status (SES) schools. Their results showed that 
the patterns of teacher and student behavior in low SES schools were 
similar to those found in other schools, with one exception. The 
exception dealt with the amount of time spent teaching rules and 
procedures. In the case study examining low SES schools, the teacher 
who was effective in managing the classroom spent more time than 
others teaching about classroom rules and procedures. This finding 
was not supported when studying junior high schools of higher socio- 
economic status. In the higher SES schools, more and less effective 
managers did not differ in the amount of time they devoted to teaching 
classroom rules and procedures. 

Review of studies restricted to science classrooms . Four studies 
which focused on identifying effective management practices in science 
classrooms are reviewed in this section. One of these studies was 
conducted by Sanford (1984). She examined classroom management and 
organization in junior high science classrooms. Using a procedure 
similar to the one used by Evertson and Emmer (1982, reviewed on pages 
23-24), Sanford identified a large number of management variables 
which were significantly correlated to high levels of student 
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engagement and low levels of disruptive^ off-task behavior. These 
management variables were grouped into four categories; classroom 
procedures and rules, student work procedures, managing student 
behavior and organizing instruction. 

Procedural variables found to correlate to student engagement and 
off-task behavior were as follows: using appropriate general 
procedures,, efficiently opening and closing class, and infrequency of 
students calling out for teacher's assistance. Correlations for these 
variables ranged from 0,68 to 0.95. In the area of student work 
procedures, enforcing work standards, establishing routines for 
assigning work^ and checking student work were significantly correlated 
(r=0.69 to 0.91) to the criterion variables. In the areas of managing 
student behavior, the variables consistency and quickness in 
responding to student misbehavior, effective monitoring of behavior, 
and low levels of students wandering about the classroom showed high 
correlations (r=0.67 to 0.95) to the criteria for management 
success. Another set of variables dealt with teachers' practices in 
organizing and pacing instruction. The most highly correlated 
variables (r=0.61 to 0.89) in this category were stating objectives 
clearly, appropriate pacing of lessons, clear explanations and 
efficient transitions. 

After identifying teacher behaviors related to student on-task 
and off-task behavior, Sanford divided the teachers into three groups; 
most, moderate and least effective managers. These three groups were 
further observed to investigate how they managed typical science 
classroom activities. The mear frequency of occurrence of several 
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manayement variables were compared For the throe groups. Sanford 
found that regardless of the activity, certain patterns of beliavior 
were found to be characteristic of the effective managers in science 
classrooms. These patterns were efficient classroom procedures and 
routines, skill in managing group work, quickly stopping inappropriate 
behavior and wandering about in the classroom, clear communication, 
and appropriate pacing of activities. These patterns were similar to 
the ones that Evertson and Emmer (1982) found to be used by junior 
high math and English teachers who were effective in classroom 
management. 

Several other studies have focused on effective management 
behavior used in science classrooms. Tobin (1984) examined teacher 
behaviors which were associated with student engagement rates in 
middle school science classrooms. Seven management behaviors, listed 
below, were found to be significantly related (r=0.54 to 0.76) to 
student engagement. 

1. Uses teaching methods appropriate for objectives, 
learners, and environment. 

2. Gives directions and explanations related to lesson 
content. 

3. Demonstrates ability to work with individuals, small 
groups and large groups. 

4. Provides learners with opportunities to participate. 

5. Reinforces and encourages the efforts of learners to 
maintain involvement. 

6. Attends to routine tasks. 

7. Maintains appropriate classroom behavior. 



36 



McGarlty and Butts (1984) conducted a similar study with 30 
junior high and high school science teachers. Thoir results were 
similar to the findings of Tobin. In addition to identifying 
management behaviors associated with student engagement and 
achievement, they found that the relationship between these two 
variables was consistent across differing levels of student aptitude. 

Beasley (1983) examined cl assroom management behaviors of science 
teachers in order to identify the relationship between these behaviors 
and task involvement of students in small group laboratory settings. 
Teacher behavior was classified as being directed in one of three 
ways; whole class, small group and non-class related. Results from 
video tapes of 24 science classrooms found that teachers who operated 
at the whole class level had classes with a higher degree of l^sk 
involvement. Teachers who responded to pupil requests by j 
considerable time interacting at the small group level were found to 
have classes with lower student task involvement. Previous studies of 
classroom management practices have found that in elementary grades as 
well as junior high mathematics and English classes, monitoring the 
entire class is an effective approach to classroom management (Errnier, 
Evertson, and Anderson, 1980; Anderson, Evertson, and Emmer, 1980; 
Evertson and Emmer, 1982; and Sanford and Evertson, 1981). Results of 
this study suggest that it is also an effective practice to be used 
with small group laboratory activities in the science classroom. 



Effects of Training on Management Practices 

Experimental studies in classroom management have been conducted 
to determine the effects of teacher training on classroom management 
practices. Of the studies identified in this section, none were found 
to deal exclusively with science teachers. 

Anderson, Evertson, and Brophy (1979) conducted an experimental 
study of first grade reading groups in middle class schools to 
determine the effect of classroom management training on teacher 
management behaviors. The treatment was based on an instructional 
model consisting of 22 principles thought to promote effective 
management. A manual describing this model was given to 17 first 
grade teachers who agreed to use it. Ten other teachers served as the 
control group. All of the teachers were female. The study measured 
the effects of the treatment on student achievement and teacher 
behavior. Results found achievement scores for the treatment group 
were higher than the control group. The study also found that some 
aspects of teacher behavior associated with the model were used 
significantly more frequently by the treatment teachers than by the 
control teachers. 

Evertson, Emmer, Sanford, and dements (1983) reported on the 
results of an experimental field study, the Classroom Management 
Improvement Study (CMIS), conducted to determine the extent that 
training and materials help elementary teachers become more effective 
classroom managers. One large urban and one small suburban school 
participated in this study. Thirty-five teachers, all volunteers. 
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were randomly asslyiK»f1 cu l.roaLiiient groups. Those teachers varied in 
the number of years experience (0-12 years) and grade level taught 
(primary and intermediate). Treatment consisted of two workshops at 
the beginning of the school year to introduce teachers to classroom 
management principles and to orient them to the manual. The manual, 
which provided guidelines and principles for classroom management, was 
based upon the results of the Classroom Organization Study (Emmer, 
Evertson, and Anderson, 1980) which identified effective classroom 
management practices. 

Teachers were observed intensively during the first few weeks of 
school and throughout mid-February. Data on student and teacher 
behavior were collected to assess the effects of the treatment on 
student engagement and teachers' use of recommended management 
behaviors. Results showed that teachers who received the manual and 
participated in the two workshops did use the recommended behaviors 
more frequently that the control group. In addition, the classes 
taught by the treatment teachers had significantly fewer incidences of 
inappropriate student behavior and a significantly greater proportion 
of students engaged in appropriate tasks than did classes taught by 
the control group. A study similar to the CMIS but conducted at the 
junior high level obtained similar results (Emmer et al., 1982). 

The effects of training on classroom management style was also 
studied by Cheser et al . (1982). In this study, the investigators 
examined the effects of a graduate in-service course on classroom 
management and school discipline on teachers* attitude toward behavior 
problems. The experimental group consisted of 85 in-service teachers 
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(teaching in grades K-6) enrolled In a graduate course. The course 
focused on knowledge and skills In dealing with various discipline 
problems as well as the development of a philosophy of discipline. 
The control group consisted of graduate students at the same 
institution. At the completion of the course the participants were 
asked to complete the Behavioral Consequence Preference Survey 
(BCPS). The survey, validated by a panel of experts, measured a 
teacher's attitude toward using effective management practices. 
Results of the study found that those students who participated in the 
management course scored significantly higher (more effective) on the 
BCPS than did the control group. 

Variables Related to Classroom Management Style 

Teacher-related variables . Numerous studies have examined 
teacher-related variables and their relationship to classroom 
management style. These studies have focused on examining 
characteristics of teachers teaching in a variety of content areas and 
grade levels. An overview of several of these is included in this 
section. Only two studies were identified which focused exclusively 
on science teachers. 

The personality characteristics of teachers is one category of 
teacher variables which has been studied to determine its relationship 
to classroom management. An effort to discover such a relationship 
was made as part of the Classroom Organization Study (described in the 
preceding section) when Emmer, Evertson, and Anderson (1980) attempted 
to determine if there were selected personality differences between 
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effective and Ineffective classroom managers at the elementary 
level. By examining the data collected within the first three weeks 
of school, they found no significant differences between effective and 
ineffective managers on the personality variables of warniln, 
enthusiasm, composure, ability to articulate, anxiousness and critical 
attitude. However, teachers who were more effective in their 
management practices were found to exhibit better affective skills 
related to listening and expressing feelings. 

Sanford (1984) examined personality characteristics of junior 
high and high school science teachers and related them to management 
behaviors. Of the variables she measured, only one variable, teacher 
confidence, was found to be associated with management 
effectiveness. The variables enthusiasm, warmth, showmanship and 
listening skills were found to not be related to management success. 
These results support Ermier, Evertson, and Anderson's (1980) findings 
concerning the lack of a relationship between management success and 
the variables enthusiasm and warmth at the elementary grade level. 
However, Sanford 's results indicate that the relationship found 
between management success and listening skills by Emmer, Evertson, 
and Sanford (1980) at the elementary level does not exist at the 
junior high level . 

Smith (1981) also examined personality characteristics f;^/; :.w 
they relate to management style. The personality characteristics he 
examined were locus of control, dogmatism, Machiavellianism and state- 
trait anxiety. Smith defined locus of control as an individual's 
feeling as to whether or not circumstances are beyond his/her control, 
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and dogmatism as a measure of an IndlviduaTs degree of openness to 
new or alternative ideas. In addition he defined Machiavellianism as 
an individual's tendency to manipulate others in interpersonal 
situations and anxiety as a state, a temporary condition; or a trait, 
a more permanent condition. Management style was based upon an 
induction-sensitization paradigm of socialization. An inductive 
approach to classroom management is characterized by an emphasis on 
the child's responsibility in behavioral situations, use of positive 
reinforcement, ignoring inappropriate behavior when possible and using 
strategies that foster an internal locus of control in the student. 
The sensitizing style of classroom management is characterized by 
little support for the child's responsibility and role in managing 
behavior, emphasis on punishment of misbehavior, and relying on an 
external control of students' behavior. 

Subjects for his study consisted of elementary classroom teachers 
and pre-service education majors. They were asked to complete 
questionnaires designed to assess the above mentioned personality 
characteristics. Results of this study showed no significant 
differences between the classroom teachers and education majors with 
respect to their classroom management styles. Significant gender 
differences were found with males displaying a more inductive style of 
management. Results of analysis of the four personality variables 
showed that an inductive approach to management was associated with an 
internal locus of control and an openness to new ideas for the pre- 
service teacher group. There were no significant relationships: found 
between the four personality variables and classroom management 
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style for In-service teachers. 

One dimension of classroom management deals with the means with 
which a teacher controls students. The Pupil Control Ideology (PCI) 
(Wil lower et. al., 1967) is used to assess this dimension of classroom 
management by measuring a teacher's orientation toward controlling 
student behavior. Teacher control orientation is measured along a 
continum from custodial to humanistic. Teachers with an custodial 
orientation stress the maintenance of order, impersonal relations^iips 
with students, distrust of students and a punitive attitude. Teachers 
with a humanistic orientation are more accepting and trusting of 
students, and have confidence in students' ability to be self- 
disciplining and responsible. 

Using the PCI, Rose and Wil lower (1981) tested the hypothesis 
that teachers' personality characteristic "sense of power" would be 
positively associated with a consistency in their belief and behavior 
toward controlling students. In addition they tested the hypothesis 
that teachers' sense of power is positively related to humanistic 
pupil control ideology and behavior. The investigators found that 
teachers' sense of power was not correlated to pupil control ideology 
and behavior but it was positively correlated to the degree of 
congruence in their pupil control ideology and behavior. In addition, 
they found age and pupil control behavior were significantly related 
in that older teachers tended to be more custodial in their approach 
to controlling students. 

Halpin, Halpin, and Harris (1982) examined the relationship 
between a number of selected personality c' nracteri sties of teachers 
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and their pupil control orientation. Tho subjects, 110 education 
students, were rated on 16 personality factors as well as their pupil 
control orientation. The results of this study revealed nine 
personality variables which were significantly related to a humanistic 
control orientation. These variables were emotional stability, 
expediency, imaginative, happy-go-lucky attitude, self-assured, high 
self concept, outgoing, relaxed and venturesome. 

In an earlier study, Lunenbury and O'Reilly (1974) found that 
among elementary teachers, dogmatism and pupil control orientation 
were related. These investigators found low dogmatic (open-minded) 
teachers were significantly more humanistic in their pupil control 
orientation than high dogmatic (close-minded) teachers. 

Lovegrove and Lewis (1982) studied the pupil control procedures 
used by ninth grade teachers who were characterized as being 
relationship-centered. A teacher's relationship skill rating was 
obtained from student response to a questionnaire. To investigate 
which classroom management practices were closely associated with 
teacher relationship skills, the teachers were divided into three 
groups; high, medium and low on relationship skill based student 
ratings. Results of the study indicate that relationship-centered 
teachers engage in classroom management practices characterized by 
non-abrogation of responsibility, fairness and calmness. 

Rust and Kinnard (1983) also examined variables related to the 
means by which teachers control students. Their criterion measure of 
this dimension of classroom management was the use of corporal 
punishment. They tested for a relationship between four personality 
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variables of educators; dogmatism, extraversion, neurotlclsiii and 
psychotlcism with the use of corporal punishment among 114 educators 
(teachers and administrators) working in grades K-12. Results 
indicated that the personality characteristics of close-mindedness and 
neuroticism were highly correlated with the use of corporal 
punishment. A significant correlation was also found between years 
experience in teaching and use of corporal punishment. The other two 
variables, extraversion and psychoticism, were found to be only 
slightly or insignificantly related. 

Teaching experience is another teacher variable which has been 
investigated to determine its influence on cl assroom management 
practices. Results of a study by Moser (1982) suggests that the 
attitudes toward discipline change as a result of student teaching 
experience. In this study 53 student teachers at the elementary level 
were asked, prior to student teaching, to indicate the method of 
control they intended to use. At the completion of student teaching 
they were asked to indicate the types of control methods they actually 
used. The results indicate that the student teachers were more 
willing to use harsher methods of discipline after the student 
teaching experience. 

Looking exclusively at science pre-service teachers, Jones and 
Harty (1981) also found that student teaching experience influences 
pupil control ideology. They investigated the influence of the 
student teaching experience on the classroom management-pupil control 
ideology of secondary pre-service science teachers. The pupil control 
ideology of 19 subjects was measured before and after student 
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teaching. No significant changes in pupil control ideology were found 
for the subjects as a group or when divided by gender. However, 
significant changes did occur when data were examined by subject 
taught. Results showed that individuals who taught the 
individualized, inquiry-oriented Intermediate Science Curriculum Study 
(ISCS) in grades seven through nine became more custodial after 
student teaching while those who taught high school biology showed no 
change. 

Jones (1982) examined the influence of the grade level at which 
student teaching occurs as well as the length of the student teaching 
experience on student teachers' pupil control ideology. The 
investigation examined two levels of the length of student teaching (8 
weeks or 16 weeks) and two levels of the grade level taught 
(elementary or secondary). A total of 62 pre-service teachers 
completed the PCI instrument before and after student teaching. 
Analysis of the data indicated that student teachers at the secondary 
level, regardless of the number of weeks of student teaching, became 
more custodial in their pupil control orientation as a result of the 
student teaching experience. There was no significant change in the 
pupil control orientation for student teachers at the elementary 
level . 

Contextual variables . A variety of variables related to the 
school, administration and students have been examined in an attempt 
to identify relationships between such variables and teachers' 
management styles. Several of these studies, which are relevant to 
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this study, are highlighted in this section. 

Research by Estep (1980) examined the relationship between the 
type of school district and teachers' pupil control ideology and 
behavior. Results found that teachers teaching in suburban districts 
were more humanistic in both pupil control ideology and behavior than 
were teachers in small-town rural districts. 

A study conducted by Galligan (1980) examined variables related 
to the school administration to determine if a relationship exists 
between these variables and classroom management practices of 
teachers. Specifically, Galligan tested the hypothesis that there is 
a significant relationship between a principal's leadership priorities 
and a teacher's classroom management skills. The hypothesis was based 
upon the Path-Goal Theory which states that the relationship between 
leader and subord' >:e behavior is dependent upon particular 
contingencies of the situation. The contingency or situational 
variables considered in this study were the subject matter taught 
(mathematics or English) and the number of years the teacher and 
principal had worked together. The leadership priorities measured 
were the degree of relationship- or task-orientation of the 
principal. The criterion measure was the classroom management skills 
of the teacher. Data for this study were collected as a part of the 
Junior High Classroom Organization Study (JHCOS), a study of classroom 
management effectiveness of junior high English and mathematics 
teachers (Evertson and Emmer, 1982). Fifty-one teachers volunteered 
to participate. To assess classroom management skills, the Observer 
Ratings of Teachers (ORT) was used. This instrument, which contained 
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303 questions dealing with a variety of classroom activities, was 
factor analyzed to obtain one factor which dealt with classroom 
management strategies. A questionnaire was developed to assess a 
principal's leadership orientation. The results obtained support the 
Path-Goal model in that all of the relationships between classroom 
management skills and principal's orientation varied depending upon 
the number of years experience that a teacher had worked with a 
principal and the subject matter taught. 

Student attitude is another category of contextual variables 
which has been examined to determine its relationship with classroom 
management. Several studies suggest a relationship does exist between 
management practices and student attitude toward the classroom 
environment. Fisher and Fraser (1983) found that classrooms 
characterized as being well organized, with set procedures and rules 
are preferred by junior high students. In their study, students in 
116 junior high classrooms were asked to characterize the classroom 
environment they perceived existed and the one they preferred by 
responding to two instruments, the Individualized Classroom 
Environment Scale (ICES) and the Classroom Environment Scale (CES). 
The ICES measures perceptions of classroom environment ranging from 
individualized (open) to traditional. The CES is designed to measure 
perceptions of psychosocial aspects of the classroom. Based upon 
student responses to these instruments, classrooms which were 
preferred by students were rated high in task orientation, rule 
clarity and student involvement. Studies in the area of classroom 
management have shown that these psychosocial aspects are also 



characteristic of effectively managed classrooms. 

The CES was used by Hardy and Hassan (1983) to examine the 
relationship between Sudanese secondary science teachers' pupil 
control ideology and their students' perception of the psychosocial 
environment of their classroom. No significant relationship between 
these two variables was found. However, further analysis between the 
PCI scores of teachers labeled custodial and students' perceptions of 
the environment revealed a significant negative relationship between a 
teacher's custodial ism and students' perception of the^extent to which 
the teacher was willing to express personal interest in students. 

Evertson, Emmer, and Brophy (1980) provide data to suggest that 
students' attitude toward their teacher is influenced by the teacher's 
management practices. In their study a group of three highly 
effective managers and a group of six ineffective managers were 
identified. Students in these teachers' classes were asked to 
complete a questionnaire which assessed their perception of their 
teacher's knowledge of the subject, interest in knowing students, and 
whether or not the student enjoyed the class, learned much in the 
class, or felt comfortable approaching the teacher for help. Results 
found that the three effective teachers were rated higher by their 
students on these questions than the less effective managers. 

Summary 

The studies reviewed in this section have revealed several broad 
categories of management practices that foster conditions for 
effective learning by Increasing student involvement and decreasing 
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"Frequency of unsanctioned student behavior. These catocjories deal 
With developing and maintaining rules and procedures, skill in 
"^^"^9ing student behavior and organizing instruction. 

One important component of science instruction is laboratory 
activity^ Managing a classroom during laboratories may be particular 
demanding due to the complex nature of such activity. Studies of 
eff^etivo management in science classrooms indicate that teaching 
practiceg that are effective in managing secondary science classrooms 
Similar to those used in other content areas. Differences that do 
^^^^''^j exist more in terms of the importance placed on certain 
"^^"^9ement skills. Thus, Sanford (1984) suggests that management 
skills Qf particula*^ importance for science classrooms are efficient 
P^^^^dures and routines, skill in managing group work, quickly 
stopping inappropriate behavior, clear communication and appropriate 
pacing of instructional activities. 

Efforts to develop management skills among in-service teachers 
have been shown to be successful. Studies conducted to train teachers 
to use effective classroom management practices have found increased 
frequencies of teachers' behaviors associated with good management as 
^^^^ as increased student achievement and decreased levels of 
unsanctioned student behavior. 

•Results of research studies have shown that classroom management 
behaviQp ^^e influenced by a number of teacher-related and situational 
variables. The teacher-related variables include personal 
characteristics and professional attitudes of the teacher. The 
s^'^^^tional variables have been found to include the school setting as 



well as administrator and student attitudes. Although studies iuwe 
been conducted to reveal variables related to classroom management 
practices only a limited number were found in the literature. More 
studies examining additional variables would add to what is already 
known about the factors which influence management practices. 

Research on Instructional Practices 

Management Variables Related to Instructional Practices 

Studies examining the relationship between classroom management 
and instructional practices suppor the idea that management style is 
related to instruction. One such s» . . "nnducted by Jones and Harty 
(1978), investigated classroom management and instructional 
preferences of secondary science teachers to determine the influence 
that management style has on the type of instructional activities used 
in the classroom. Forty-four in-servi..:e teachers responded to the 
Pupil Control Ideology (PCI) as well as an instrument designed to 
assess preference for inquiry or traditional methods of teaching. 
Results indicated a significant positive correlation (r=0.32) between 
a teacher's degree of custodial student control ideology and 
preference for traditional methods of instruction. 

Several studies have shown that management success is also 
related to instruction. Studies of classroom management have 
demonstrated that effective management practices result in higher 
levels of student cooperation (as measured by engaged time) and 
achievement than less effective practices. Good (1983) provides 
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evidence which indicates that these student outcomes influence 
teachers' decisions as to the types of activities they choose to use 
as well as the amount of time spent on such activities. He found that 
teachers who were getting lower-than-expected achievement gains from 
their students tended to rely much more on seatwork activities. 

Additional support for the idea that management success 
influences instruction is provided by results of a study conducted by 
Evert son, Emmer, and Brophy (1980). They reported that in a sample of 
junior high mathematics teachers, differences existed in the 
proportion of time allocated to various instructional activities 
between more effective and less effective teachers. More effective 
teachers used approximately half of each class period for lecture- 
demonstration and discussion, and somewhat less time for individual 
seatwork. Teachers rated as less effective managers used 
approximately one-fourth of the period for lecture-demonstration and 
discussion, and more than half of each period for seatwork. 

Similar results were found by a study conducted at the elementary 
level (Anderson and Barufaldi, 1980). In this study 57 science 
lessons taught by 22 elementary teachers were observed and data on 
teacher (as well as student) behaviors were collected. In general, 
the observed teachers reported a concern with maintaining order during 
science lessons and that this concern impacted upon their choice of 
organization format for instruction. Teachers were found to be most 
successful in controlling students during whole class discussion. 
They also allocated almost two-thirds of the science class time to 
this format of instruction. The investigators also reported that 



52 



management concerns Impacted upon a teacher's choice of instructional 
materials. Teachers* rating of management difficulty of science 
lessons using manipulative materials was significantly higher 
(p < .10) than their ratings for lessons in which manipulative 
materials were not used. The investigators also found that these 
teachers either avoided or used less successfully (i.e. had a larger 
proportion of students off-task) manipulative science materials. 

Non-management Variables Related to Instructional Practices and 
Attitudes 

Every day science teachers make instructional decisions which 
impact upon student outcomes. There is evidence that what teachers 
value will influence these decisions and hence the outcomes of science 
education. Support for this idea comes from Stake and Easley (1978) 
who found that teachers' "...ideas were continuing to be the prime 
determinant of what went on the classroom" (p. 12). Numerous studies 
have focused on factors which influence teachers' attitudes and use of 
various methods of instruction. This section reviews results of 
several of these studies. 

Factors influencing attitudes toward instruction. Several 
researchers have examined the relationship between teacher 
characteristics and attitudes toward inquiry instruction. Moore 
(1982) attempted to determine the influence of the phase of concern 
(self, task, or impact concern) and preference toward teaching science 
on elementary pre-service and in-service teachers' attitude toward 
teaching student-centered science. Moore found a significant 
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relationship between elementary teachers* concern phase and attitude 
toward teaching student-centered science but no relationship between 
such attitude and the independent variable, preference for teaching 
science. 

Variables influencing innovative attitudes of science teachers 
was examined by Darrow (1972). He tested for differences in selected 
characteristics among secondary science teachers who favored 
innovative science curricula and teachers who did not favor such 
curricula. Teacher responses to a survey were tabulated and treated 
for significant differences between groups using a chi-square 
analysis. Results of his study found significant differences between 
the two groups of teachers with respect to the extent of participation 
in non-college credit activities derigned to study innovative science 
curricula. Participation in conferences, meetings, institutes and 
other non-college credit pedagogical acii ities were found to be 
positively related to favorable attitt'lCK toward innovative science 
curricula. 

Lazarowitz et. al . (1978) examined demographic (age and gender) 
and background variables (desire to teach, GPA, class rank and 
semester hours in science and education) and their relationship to 
inquiry attitudes among both elementary education and science 
education pre-service teachers. Forty-four secondary science 
education majors and 98 elementary science education majors completed 
a personal data sheet and the Inquiry Science Teaching Strategies 
(ISTS) instrument. This instrument was designed to assess attitudes 
toward inquiry instruction. Responses to the personal data sheet were 
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used to group teachers on the various independent variables and a 
series of one-way ANOVAs were performed to determine if there were 
significant differences in attitudes toward inquiry between groups. 
The investigators found that for secondary science pre-service 
teachers, the number of hours taken in science was ^^elated to a 
positive attitude toward inquiry (p < .01). For the elementary 
education pre-service teachers^ desire to teach, age, GPA, class r^-i'. 
and number of semester hours completed in education were associated 
with positive attitudes toward inquiry (levels of significance ranged 
from .01 to .10). Based upon these results, the investigators 
suggested that different characteristics are associated with positive 
attitudes toward inquiry between individuals preparing to teach at the 
elementary level and at the secondary level. 

Blankenship (1964) studied the impact of several demographic and 
background variables on attitudes toward inquiry of high school 
science teachers. He examined the influence of age, number of 
semester hours of undergraduate biology credit completed, number of 
years experience and nine psychological measures 75 teachers' 
reaction to the Biological Sciences Curriculum Study (BSCS) Program 
after special training in tlv<t program. Analysis of the data revealed 
that, in general, teachers who ranked higher on the measures of 
independent thought and action, and who had taught high school biology 
for three years or less reacted positively to the BSCS Program. 

Further evidence for the influence of personality on preference 
for inquiry instruction among second year science teachers is provided 
by Shay (1974). In this study, data on in-service teachers were 
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collected using the Myers-Briggs Typo Indicator, Rokeach Dogmatism 
Scale and a teacher questionnaire. Additional information was 
collected on student and administrator variables. Results showed that 
teacher preference for student-centered instruction was significantly 
associated (p < .01) with being female, intuitive, recognizing the 
Implications of such a choice in che preferred teaching role and 
current use of student-centered methods. 

The personality characteristic of dogmatism in elementary 
teachers and its relationship to teacher behaviors associated with 
inquiry was investigated by Bird (1970). Results of this study found 
that close-minded teachers exhibited fewer behaviors consistent with 
providing students an opportunity to learn through inquiry than open- 
minded teachers. Specifically, close-minded teachers spent more time 
asking questions of large groups, giving information to students and 
providing rhetorical questions, giving directions on how an activity 
should be done, and suggesting alternatives to students than did open- 
minded teachers. 

Factors influencing instructional practices. In addition to 
exploring the relationship between selected variables and teacher's 
attitude toward various methods of instruction, numerous research 
studies have examined the relationship between similar selected 
variables and the actual method of instruction used in the 
classroom. One such area of research deals with the influence of 
school environmental factors on instructional practices. Such factors 
include administrative support, ability level of students, class size, 
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facilities and the student-teacher rel ationship, 

James (1978) investigated factors in the school environment which 
science teacher perceived to affect innovative science teaching. Data 
were collected by interviewing 130 teachers in the greater New York 
area. Information concerning the school environment included the 
socio-economic status of the school community, administrative 
organization, academic atmosphere and resources of the school. The 
study found that teachers perceived the following nine factors to 
influence their innovativeness in science instruction: 

1. Small class size 

2. A good student-teacher relationship 

3. Observable pupil involvement 

4. Principal's attitude and support of 
innovative practices 

5. Expected behavioral and academic performance 
by students 

6. Security in their jobs 

7. Access to support facilities 

8. Availability of free time 

9. Money to purchase teaching materials 

Class size, an environmental variable which James found to 
influence instruction, has also been examined in a number of other 
studies. An early study by Whittsitt (1955) compared instruction In 
small (less than 24 students) and large (more than 34 students) high 
school English and social studies classes. He found that in small 
classes, teachers used more group oriented instruction, more 
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supplementary curriculum materials and a greater variety of 
instructional methods. The relationship between class size and use of 
a variety of instructional techniques found in this study was also 
found in a later study conducted in grades K through 12 by Pugh 
(1965). 

The effect of class size and ability level of students on the 
instructional activities used by elementary student teachers during 
science lessons was examined by Yeany (1976). The Elementary Science 
Activities Checklist (ESAC) was used to assess the teaching strategies 
used by 64 student teachers, as perceived by their pupils. The ESAC 
was developed earlier by Yeany frc^ ''orchendorfer's (1966) Biology 
Classroom Activities Checklist . ... | Results showed no significant 
correlation between scores on the ESAC and class ability (r=0.21, 
n.s.) or class size (r=0.10, n.s.). This indicated that the 
elementary student teachers did not adjust their science teaching 
strategies in relation to ability level of their students or to class 
size. Yeany suggested that perhaps these findings were a result of 
student teachers not having had enough experience to have learned to 
adjust their behavior to the learning environment or perhaps they do 
not, a? yet, possess a large enough repertoire of teaching methods to 
select a strategy appropriate for the situation. 

To determine if high school in-service science teachers with 
experience change their teaching strategies in response to students of 
varying academic aptitude levels, Sanford (1977) asked the students of 
15 biology teachers to complete the Biology Classroom Activities 
Checklist (BCAC). The responses were then compared to class aptitude 
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level as measured by the mean class IQ. No significant correlation 
was found between the use of inquiry strategies (as reflected by the 
BCAC total score) and class aptitude level. However, significant 
positive correlations were found between class aptitude and the BCAC 
subscale scores A (Role of the Teacher), D (Use of Tests), E (Lab 
Preparation) and F (Laboratory Activities) . Significant differences 
were also found when BCAC total scores for the 15 different teachers 
were compared. Sanfora concludes that in this study, teacher 
characteristics appeared to be more significant determiners of the 
extent of use of inquiry strategies than were academic aptitude level 
of classes. 

Evert son (1982) examined the influence of student achievement 
level on instructional activities used in junior high English and 
mathematics classes. Data were taken from the Junior High Classroom 
Organization Study (Evertson and Eniner, 1982). Results of her 
analyses indicated that neither English nor mathematics teachers 
varied the sequence of instructional activities in response to 
differences in class achievement levels. However, in terms of time 
spent on various activities, there v^ere significantly (p < .10) more 
transitions in higher ability classes. This appears to indicate that 
teachers do not change the activity focus as often fov iow-ability 
classes. By analyzing the same data, Sanford and Evertson (1983) 
looked for evidence of a relationship between the distribution of 
class time allocated to various instructional activities and students* 
rating of the teacher. Categories of class time use included whole 
class instruction, small group instruction, seatwork, dead time, 
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transitions, grading, test-taking and non-academic time. No 
significant relationships were found between mean class time use for 
any of the categories and students' rating of the teacher. 

Results of the Studies Examining Outcomes of the Science Teacher 
Education Programs at The Ohio State UniverTTty 

Several research studies have been conducted within the last 15 
years to assess outcomes of the science teacher certification programs 
at The Ohio State University (OSU). These studies have focused 
primarily on the classroom performance and attitudes of the program 
graduates. The first of such studies was conducted by Sagness 
(1970). He compared the outcomes of the "project program", which 
emphasized involvement in schools of contrasting settings (urban and 
suburban) before student teaching with the "non-project" program, 
which provided few field experiences prior to student teaching. He 
measured pre-service teachers' views toward the type of activities 
which should be used in the science classroom in urban and suburban 
settings, the actual activities used during student teaching, and the 
pre-service teachers' attitude and knowledge of culturally deprived 
individuals. 

Results of Sagness' study showed that project pre-service 
teachers held less restrictive views about the activities that should 
be used in an urban setting after the completion of the first 
professional quarter but held more restrictive views after the student 
teaching experience. Project pre-service teachers also used fewer 
inquiry activities during student teaching than did non-project 
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individuals, addition, project pre-service teachers had a greater 
knowledcje ^ turally deprived individuals but held less positive 
attitudes toward them than did the non-project group. Sagness also 
found that the most significant factor influencing the pre-service 
teacher's use of classroom 5ctivities was the cooperating teacher. 

Brewington (1971) and Cignetti (1971) continued the work 
initiated by Sagness by following up on the graduates of the project 
and non-project programs during their first year of in-service 
teaching. Brewington compared project and non-project graduates with 
respect to their attitudes toward inquiry instruction and culturally 
deprived individuals. He also compared the two groups with respect to 
the types of activities they used in their classrooms. Cignetti 
compared The Ohio State University (OSU) graduates (project and non- 
project) to non-OSU graduates during their first year of teaching. 
Results of these two studies found that project graduates did not 
change their views regarding inquiry instruction over the year. 
However, the non-project graduates did change thtir views by the end 
of the year to believe that students should be less involved in 
inquiry activities. Project teachers also used more inquiry 
activities than non-project graduates and held more positive attitudes 
toward culturally deprived individuals. Non-OSU graduates and OSU 
graduates did not differ in the types of activities they felt should 
be used in the classrooni nor in their use of such activities. 
However, OSU graduates did hold rnore positive views toward culturally 
deprived individuals than did Ron-OSU aradue,te?=. 
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Results of Brewington's study also found that the use of inquiry- 
oriented activities was strongly influenced by the availability of 
proper facilities and equipment. 

A study a year later by Brown (1972) was similar to the one 
conducted by Sagness in that it looked at changes in views toward 
inquiry activities and use of such activities during student teaching 
by project and non-project pre-service teachers. He extended the work 
of Sagness by examining the influence of the personal characteristics 
of the pre-service teachers. Brown found that project teachers 
changed their views (more inquiry-oriented) toward the type of 
activities that should be used in the urban and suburban classroom 
after the first professional quarter. Brown also found that during 
student teaching project pre-service teachers used more inquiry 
activities than the non-project group. This finding was in contrast 
to Sagness' s finding that project pre-service teachers used fewer 
inquiry activities during student teaching than were used by the non- 
project teachers. The difference in the findings of the two studies is 
apparently a result of program modifications that were made based upon 
outcomes of Sagness 's study. 

Brown found several variables that were significantly related to 
the use of inquiry. These variables were use of course content 
improvement project materials, the cooperating teacher's use of 
inquiry activities and attitudes of the pupils toward their class and 
teacher. 

Swami (1975) conducted a follow-up study on graduates from the 
project, non-project and Post-Degree programs from one to five years 
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after receiving teaching certification from OSU. Analysis of his data 
indicated there were no significant differences in the views toward 
inquiry activities and actual use of such activities between graduates 
with one to five years of teaching experience. 

Swami identified a number of teacher, student and administrator 
variables which were related to the graduates' views toward, and 
actual implementation of, inquiry activities. Teacher-related 
variables included attendance at workshops designed to promote 
inquiry-oriented curriculum materials, adequacy of classroom 
facilities and equipment, diversity in use of instructional materials, 
teacher-student relationships, teacher's personal adjustment and 
gender. Student-related variables included liking of the science 
course, grade in science and attitude toward assignments. 
Administrator variables included administrator's views toward dealing 
with students, views toward diversity in instructional techniques, as 
well as type of encouragement given to teachers. The amount of 
variance that these factors accounted for ranged from 3 to 43 percent. 

Summary 

Numerous factors influence the instructional process occurring in 
the classroom. Certain of these factors have been identified by the 
studies conducted at The Ohio State University and elsewhere, and are 
reviewed in this section. One of these factors is related to the 
characteristics of the classroom teacher. These charteristics include 
both the personal and professional background of the teacher. A 
second factor is related to the school environment and includes the 
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demographics of the school, characteristics of the students, 
administrative support, as well as the level of educational resources 
provided by the school system. A third factor which has been found to 
influence instruction is related to classroom management. There is 
some evidence to suggest that both a teacher's management skill and 
management style have an impact upon the instructional process but 
such evidence is not abundant. Empirical data examining the 
relationship between these variables would serve to shed further light 
on the impact that management success has on classroom instruction. 
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CHAPTER III 
METHODOLOGY 



This chapter describes details on the study sample, data 
collection procedures, comparisons made between Undergraduate and 
Post-Degree graduates participating in the study, the instruments and 
questionnaires used, a discussion on the variables, as well as the 
data analysis. Sections dealing with each of these areas are 
presented below. 

Population and Sample 

The population used for this study consisted of full-time in- 
service science teachers teaching in the United States during the 
1985-86 school year who received teacher certification through The 
Ohio State University's science education programs between Spring 
Quarter, 1980 and Summer Quarter, 1985. This population was divided 
into two subpopul ations; one consisting of individuals who completed 
the Undergraduate (UG) Program and one consisting of individuals who 
completed the Post-Degree (PD) Program. 

Individuals to participate in this study were identified through 
the graduation and certification records in the College of Education's 
Student Development Office. Addresses of these individuals were 
obtained through the Office of Career Services. One hundred and 
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twenty-six program graduates were identified by this process. By 
December 20, 1985 letters, each with a self-addressed return envelope, 
were mailed to 116 graduates asking them to provide information on 
their current employment status (Appendix B). Letters were not sent 
to 10 of the graduates because current addresses for these individuals 
were unavailable. 

Results of the letter contacts are shown in Table 1, page 57. 
Responses were received from 99 graduates (48 Undergraduate and 51 
Post-Degree) and represents an 85 percent response rate. Of the 17 
graduates who did not respond to the request for information on their 
employment status, 13 were from the Undergraduate Program and four 
were from the Post-Degree Program. Nine of the non-respondents never 
receivov/ e letter requesting employment information because these 
letters k-^ e returned to the investigator by the U.S. Post Office for 
laclc of a known address. 

Data from Table 1 show that 53 (54 percent) of those who 
responded indicated they were teaching science in the United States 
(24 Undergraduate and 29 Post-Degree), 42 (42 percent) were not 
teaching, three (th ree percent) were teaching out of the science 
content field, and one (one percent) was teaching science outside of 
the United States. 

A comparison of graduates from the two programs found 27 of 48 
(56 percent) Undergraduate Program graduates contacted were currently 
teaching compared to 30 of 51 (59 percent) for the Post-Degree Program 
Graduates . 
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Table 1 

Teaching Status of Individuals Graduating from OSU's 
Science Education Programs Since Summer 1980 



STATUS PROGRAM 

Undergraduate Post Degree 

Individuals Located with Current Addresses 61 55 

Through College Records 



Non-respondents I3 4 

Respondents 48 51 

Not Teaching 21 21 

Teaching Outside United States 1 0 

Teaching Outside the Science Content Field 2 1 

Teaching in United States 23* 30** 



* Of these 23 individuals, 21 participated in the study 
** Of these 30 individuals, all participated in the study 
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Data on the cumulative grade point average (GPA) were collected 
for an program graduates initially identified through the College of 
Education's records, regardless of employment status. The cumulative 
GPA was compared between graduates teaching, not teaching and for 
which no employment information was obtained. 

Means, standard deviations and sample s'^zes for the three groups 
are shown in Table 2, page 59. The mean cumulative GPA for graduates 
currently teaching was 3.22 (N=57). Similarily, the mean cumulative 
GPA for graduates not teaching was 3.23 (N=42). For the graduates for 
which no data on employment status were obtainable, the mean 
cumulative GPA was 3.07 (N=27). To determine if there were 
significant differences between the three groups with respect to this 
variable, a one-way analysis of variance (ANOVA) was performed. 
Results of this analysis, reported in Table 3 (page 59), showed no 
significant difference in the mean cumulative GPA between the three 
groups . 

Data Collection Procedure 

Fwllow-up telephone calls were made to all graduates who 
indicated they were currently employed as science teachers in the 
United States (N=53) to secure their willingness to participate in the 
study. Contacts were made with 51 of the 53 individuals and all of 
those contacted agreed to participate in the study. Two of the 53 
individuals had unlisted telephone numbers. A letter was sent to them 
explaining the purpose of the study and asking them to indicate their 
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Table 2 



Mean Grade Point Averages For Program Graduates 
By Teaching Status 



Teaching 
X S.D. 


Not Teaching No Employment Data 
X S.D. X S.D. 


3.22 0.434 


3.23 


0.393 3.07 0.277 


N=57 




N=42 N=27 






Table 3 




Analysis Of Variance Of Cumulative GPA 
By Teaching Status 


Source 


df 


SS MS F Sig 


Between Groups 


2 


0.5232 0.2616 1.70 .19 


Within Groups 


123 


18.9117 0.1538 


Total 


125 


19.4349 



63 



willingness to participate by returning a postcard. No response was 
received from either individual so both were excluded from further 
participation. 

By early March a letter wds sent to the administrators of those 
graduates who agreed to participate in the study (Appendix B). The 
letter explained the purpose of the study dnd requested their 
cooperation in completing the Administrator Questionnaire which was 
also enclosed (Appendix D). At the end of the f:drv follow-up 
telephone calls were made to those administrator^ /no had not return 
the questionnaire. Several of them indicated they had lost the 
questionnaire and asked that a second one be mailed. Others preferred 
to respond to the questions over the telephone. By mid-April 
responses were obtained from all 51 of the administrators. 

At the same time the letter was sent to the administrators, a 
second telephone contact was made with the program graduates 
participating in the study to make arrangements for delivery and 
return of the packets of instrun -ints . For the graduates living 
outside of Ohio, distribution and collection was handled through the 
U.S. mail* For those graduates living within Ohio, the majority of 
the packets were hand delivered. The remainder were mailed. All but 
three of the completed packets from graduates teaching within Ohio 
were pick:ci up in person by the investigator. All materials were 
returned by mid-April. Data were obtained for all 51 (21 
Undergraduates and 30 Post-Degree) of the individuals who agreed to 
participate. 
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The packet of instruments included one set of teacher materials 
and sets of student materials sufficient in number to distribute to 
each member of the class being used in the study. The teacher 
materials consisted of an instruction sheet outlining procedures for 
administering the student instruments, the Teacher Questionnaire and 
the Science Classroom Activity Checklist : Teacher Perceptions . Each 
set of student materials consisted of the Student ^Questionnaire, the 
Checklist for Assessment of Science Teachers: Pupil Perceptions and 
the Student Classroom Rating . Copies of these materials are found in 
Appendix C and D. 

The decision as to which class to use was made by each teacher. 
They were asked to select the class they felt most comfortable using. 

Comparisons Between Undergraduate and Post-Degree 
Graduates Participating in the Study 

Year Certification Received 

Data were collected from a total of 51 graduates. Twenty-one 
graduated from the Undergraduate Program and 30 from the Post-Degree 
Program. Table 4, page 62, presents a breakdown of these participants 
by the quarter that certification was received. The number of 
participants who received certification from Autumn (Au), 1984 through 
Summer (Su), 1985 was 13. Four 'jf these participants received 
certification through the Undergraduate Program and nine received 
certification through the Post-Degree Program. The numbers of 
participants receiving certification from Au '83 through Su '84, 
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Table 4 

Number of Graduates from the Undergraduate and Post-Degree 
Programs Teaching Durinv;' 1985-86 by Quarter 
They Received Certification 



Quarter Received 
Certification 



Program 

Undergraduate Post-Degree 



Combined 



Au 


'84-Su 


'85 


4 


9 


13 


Au 


'83-Su 


'84 


3 


7 


10 


Au 


'82-Su 


'83 


3 


7 


10 


Au 


'81-Su 


'82 


5 


1 


6 


Au 


'80-Su 


'81 


2 


3 


5 


Sp 


'80-Su 


'80 


5 


2 


7 



N=21 



N=30 



N=51 



Table 5 

Gender Distribution ot Study Participants 



Gender 
Male 
Female 



Program 

Undergraduate Post-Degree 
Freq. {%) Freq. (%) 



10 (48) 

11 (52) 
N=21 



14 (47) 
16 (53) 
N=30 



Combined 
Freq. (%) 



24 (47) 
27 (53) 
N=51 
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Au '82 through Su '83, Au '81 through Su '82, Au '80 through Su '81, 
and Sp '80 through Su '80 were: 10, 10, 6, 5, and 7, respectively. A 
breakdown by certification program for these participants is found in 
Table 4. 

Gender and Age 

Descriptive data on the gender and age of the participants are 
shown in Table 5 (page 62) and Table 6 (page 64), respectively. Of 
the 51 participants, 24 (47 percent) were males and 27 (53 percent) 
were females (Table 5). Twenty-one of the participants were 
Undergraduate Program graduates and of this number, 10 (48 percent) 
were males and 11 (52 percent) were female. Among the 30 graduates of 
the Post-Degree Program 14 (47 percent) were males and 16 (53 percent) 
were females. 

The age in years of the graduates participating in the study 
ranged from 23 to 52. Frequencies of the various age categories and 
mean age are presented in Table 6. The greatest percentage of 
graduates from both the Undergraduate and the Post-Degree Programs 
were between 26 and 28 years of age. The Undergraduate Program had 
one participant over the age of 35 (age 37) while the Post-Degree 
Program had two participants (age 36 and 52). 

The mean age for graduates of the Undergraduate and Post-Degree 
Program was 27.4 years and 28.1 years, respectively. Results of a t- 
test revealed no significant difference between the two groups with 
respect to this variable (t4g = o.60, p= .62, n.s.). 
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Table 6 
Age of Study Participants 
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Program 

Undergraduate Post-Degree Combined 
N=21 N=30 N=51 



Age In Years 


Freq. 


(%) 


Freq. 


(%) 


Freq. 


(%) 


23-25 years 


5 


(24) 


9 


(30) 


14 


(27) 


26-28 years 


12 


(57) 


12 


(40) 


24 


(47) 


29-31 years 


2 


( 9) 


4 


(13) 


6 


(12) 


32-35 years 


1 


( 5) 


3 


(10) 


4 


(8) 


Over 35 years 


1 


( 5) 


2 


( 7) 


3 


(6) 


Mean Age in 


X 


S.D. 


X 


S.D. 


X 


S.D. 


Years 
















27.4 


3.01 


28.1 


5.57 


27.8 


4.69 
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Subjects Taught, Number of Prepara ti ons and Cl a ss Size 

Graduates participating in this study were asked during telephone 
or personal contact to indicate the subject area in which most of 
their teaching occurred. The frequency and percent of participating 
graduates teaching in these subjects are shown in Table 7, page 66. 
Biology and chemistry were the most frequently cited subjects taught 
by graduates of both programs combined. Each of these two areas was 
cited by 16 (31 per:er>-) of the combined graduates. Earth science was 
the I'^ast frequently cited subject. Three (6 percent) of the 
graduates indicated they taught primarily in this area. 

The most frequently cited subject area taught for graduates of 
the Undergraduate Program was chemistry. It was cited by 7 of 21 (33 
percent) of these graduates and compares to 9 of 30 (30 percent) for 
the Post-Degree graduates. Among the Post-Degree graduates, biology 
was the most frequently cited subject. Twelve of 30 (40 percent) of 
the Post-Degree graduates taught primarily in this area. This 
compares to 4 of 21 (19 percent) for Undergraduates Program graduates. 

Concerning number of class preparations, nine of the 
participating graduates (3 Undergraduate, 6 Post-Degree) reported 
having only one class preparation per day. Twenty-four graduates (11 
Undergraduate, 13 Post-Degree) reported having two preparations, 16 (7 
Undergraduate, 9 Post-Degree) reporting having three preparations and 
two graduates, both Post-Degree, reported having four preparations. 
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Table 7 



Frequency and Percent of Study Participants Teaching 
In Various Subject Areas 



Subject Program 

Taught Undergraduate P "-.-Degree Combined 

Freq. {%) F^eq. (%) Freq. {%) 



Biology 


4 


(19) 


12 


(40) 


16 


(31) 


Chemistry 


7 


(33) 


9 


(30) 


16 


(31) 


Physics 


1 


( 5) 


4 


(13) 


5 


(10) 


Earth Science 


3 


(14) 


0 


(10) 


3 


( 6) 


General Science 


6 


(29) 


5 


(17) 


11 


(22) 



N=21 N=30 N=51 
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Data on the mean number of preparations (subjects taught) per day 
are presented in Table 8. The mean number of preparations per day was 
2.19 for the graduates of the Undergraduate Program and 2.27 for Post- 
Degree graduates. For both groups combined the mean was 2.23. 

The size of the class used in the study ranged from 15 to 34 
students. Three teachers (2 Undergraduate, 1 Post-Degree) indicated 
they had 15 or fewer students while three other teachers (all 
Undergraduates) indicated having 31 or more. The most frequently 
cited class size was 22 to 24 students. The mean class size for 
Undergraduate Program graduates was 23.0 students (Table 8). This 
compares to 22.3 for graduates of the Post-Degree Program. The mean 
class size for both groups combined was 22.5 students. 

Table 8 

Mean Number of Preparations Per Day and Class Size 
For Study Participants 





Program 






Undergraduate 


Post-Degree 


Combined 




X S.D. 


X S.D. 


X S.D. 


Number of 
Preparations 
Per Day 


2.19 0.679 


2.27 0.944 


2.23 0.838 


Class Size 


23.0 4.29 


22.3 3.83 


22.5 4.02 




N = 21 


N = 30 


N = 51 
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Membership in Professional Organizations 

Information on the types of professional organizations to which 
the participating graduates belonged was collected from the Teacher 
Questionnaire. These organizations were broken down into two 
categories. One category consisted of professional education 
organizations which included the National Education Association, state 
education associations and local education associations. The other 
category consisted of professional science/science education 
organizations. This latter category included the American Biology 
Teachers Association, National Science Teacher's Association, National 
Association of Geology Teachers, Science Education Council of Ohio, 
American Chemical Society and the Ohio Academy of Science. 

Table 9, page 69, presents the data on the number and percent of 
participating program graduates who indicated they belonged to 
professional organizations. Fourteen (66 percent) of the graduates of 
the Undergraduate Program indicated they belonged to at least one 
professional education organization. This compares to 13 (43 percent) 
Post-Degree graduates. Membership in one or more professional science 
or science education organizations was indicated by 12 (57 percent) of 
the graduates of the Undergraduate Program and 21 (70 percent) of the 
Post-Degree graduates. 

Instruments and Questionnaires 

Below is a brief description of the instruments and 
questionnaires that were used in this study. Copies of each of these 
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Table 9 

Frequency and Percent of Program Graduates Indicating 
Membership in Professional Organizations 









Program 




Membership 


Undergraduate 


Post-Degree 


Combined 




Freq. t 


Freq. % 


Freq. % 


Professional 


12 (57) 


21 (70) 


33 (65) 


Science/Science 




Education Organizations 








Professional 


14 (66) 


13 (43) 


17 (33) 


Education Organizations 






N = 21 


N = 30 


N = 51 
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are located in Appendix C and D. 

Science Classroom Activities Checklist: Teacher 
Perceptions (SCACL:TF1 

The SCACLrTP, developed by Sagness (1970), was designed to assess 
teachers' perception and use of inquiry-oriented classroom 
activities. It was developed by modifying an earlier instrument, the 
Biology Classroom Activity Checklist (BCAC), which had been developed 
by Kochendorfer (1966) for the purpose of measuring the degree to 
which classroom practices promoted the objectives of the Biological 
Curriculum Study materials. Sagness modified the BCAC to produce an 
instrument that was applicable regardless of the science discipline. 
Two forms of Sagness 's instrument were developed. One form, the 
Science Classroom Activities Checklist: Teacher's Perception 
(SCACL:TP), was designed to be completed by the teacher to measure 
his/her perception of the appropriateness of using inquiry-oriented 
activities. The other form, the Science Classroom Activities 
Check 1 i St: Student's Perception (SCACL:SP), was designed to be 
completed by students to assess the degree to which a teacher uses 
these activities. 

The SCACL:TP is a 60-item true or false questionnaire which 
contains seven subscales. The subsca'os are A. Student Classroom 
Participation (questions 1 through 8), B. Role of the Teacher in the 
Classroom (questions 9 through 17), C. Use of Textbook and Reference 
Materials (questions 18 through 25), D. Design and Use of Tests 
(questions 26 through 36), E. Laboratory Preparation (questions 37 
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through 44), F. Type of Laboratory Ictivities (questions 45 througd 
53), and G. Laboratory Follow-Up (questions 54 !:i»i nunh 60). Possible 
scores on the SCACL:TP range from 0 to 60 with a high score reflecting 
a more positive attitude toward inquiry. An answer key indicating the 
most desirable responses is found in Appendix C. 

Sagness established content validity by having several faculty 
members in science education at The Ohio State University respond to 
each item in a way such that their answers would reflect the practices 
they felt would positively contribute to inquiry-oriented 
instruction. Their responses were in 100 percent agreement with each 
other. 

Reliability estimates of the SCACL:TP which have been reported in 
previous studies are shown in Table 10, page 74. Sagness reported KR- 
20 and KR-21 reliability estimates of .84 and .81, respectively, using 
38 pre-service science teachers student teaching in urban and suburban 
settings. Brewington (1971) and Cignetti (1971) used the SCACL:TP to 
assess the views toward inquiry of first year graduates of Ohio State 
(OSU) and non-Ohio State graduates. Using 26 OSU graduates, 
Brewington found a KR-20 of .73. Cignetti reported KR-20 and KR-21 of 
.65 and .64 respectively, for OSU and non-OSU teachers combined. 
Swami (1975) reported a KR-20 of .71 and KR-21 of .66 using 88 in- 
service science teachers who had received certification from OSU. 
When using 51 in-service program graduates in this study, a KR-20 of 
.76 was obtained. 

The version of the SCACL:TP used in this study was the one used 
by Swami (1975) except gender used on the instrument was changed. The 
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SCACLrTP, used by Swami, was written in the masculine gender when 
refe:•n^^c| to the classroom teacher. For use in this study, the 
statements using the masculine gender were changed to represent both 
masculine and feminine gender. Modifications involved changing terms 
such as "he" to "he/she". 

Checklist for the Assessment of Science Teachers: Pupil 
Perception (CAST:PP) 

This instrument was developed by Brown (1972) to assess student- 
teacher relations and types of classroom activities used by the 
teacher. It was designed to be completed by students. The instrument 
consists of two subscales. One subscale, which measures the student- 
teacher relationship, was developed by Williamson (1956) from earlier 
work of Leeds and Cook (1947), It measures areas relating to the 
teacher's disciplinary style, student/subject matter viewpoint, 
attitudes toward adolescents, ability to understand adolescents with 
problems and the students' attitude toward the teacher. The first 
five questions of the CAST:PP make up this subscale. . The second 
subscale, consisting of questions 6 through 10, measures students' 
perception of the degree to which the teacher uses instructional 
practices which promote inquiry. F^own developed this subscale by 
modifying the SCACLrSP. 

The CASTrPP consists of 10 multiple choice statements. Each 
statement, which deals with some ^:ispect of the teacher's behavior, has 
five possible responses ranging from "a" through "e". The response 
"a", the most desirable response reflecting a positive student-teacher 
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relationship and greater use of inquiry activities, is given a value 
of 5, A response of "e", the least desirable response is given a 
value of 1. The lowest obtainable score on the CASTrPP is a 10 and 
the highest is a 50. 

Brown (1972) and Swami (1975) reported reliability estimates of 
the CASTrPP (Table 11, page 74). The KR-20 and KR-21 were found to be 
.74 and .71, respectively, when Brown administered the instrument to 
327 high school students. Swami reported a Hoyt reliability estimate 
of .77 as a result of administering the instrument to 994 students. 
Cronbach's Alpha was calculated to measure the interral consistency 
reliability as a part of this study. Using 1017 student responses, a 
Cronbach's alpha of .75 was obtained. 

The procedure used to modify gender on the SCACL:TP to represent 
both masculine and feminine categories was also used to modify the 
CASTiPP for use in this study. 

Student Classroom Rating (SCR) 

The Student Classroom Rating (SCR) is a ten item instrument 
designed to measure the classroom management practices used by a 
teacher, as perceived by students. Six of the items were taken and 
modified from a portion of the Observer Rating of Teacher (ORT) which 
deals with classroom management practices. The ORT is an instrument 
which was developed for use in The Junior High Classroom Organization 
Study (JHCOS) at the University of Texas at Austin (Evertson, Emmer, 
and Clements, 1980). The remaining items were developed by the 
investigator and were based upon results of previous investigations 
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Table 10 

Reliability Estimates of the SCACL:TP 



Investigator 


Sample 


N 


Measure 


Val ue 




Sagness 


Preservice 
Teachers 


38 


KR-20 KR-21 


.84 


.81 


Brewington 


OSU Graduates 


26 


KR-20 


.73 




Cignetti 


OSU and Non-OSU 
Graduates 


45 


KR-20 KR-21 


.65 


.64 


tJW Uill 1 


OSU Graduates 


88 


KR-20 KR-21 


.70 


.65 




Table 


11 










Reliability Estimates of the CASTrPP 






Investigator 


Sample 


N 


Measure 


Val ue 




Brown 


High School 
Students 


327 


KR-20 KR-21 


.74 . 


71 


Swami 


High School 
Students 


994 


Hoyt 

Reliabil ity 


.77 
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which identified effective classroom management practices used by 
science teachers (Sanford, 1984; and Tobi" 1984). 

After initial development, the SCR was administered to two 
classes of tenth and eleventh grade students. A total of 37 students 
completed the instrument. Ten deys later the instrument was 
readministered . Analysis of the responses during this pilot testing 
resulted in the deletion of 2 of the 12 items. This was due to the 
large variances and low test-retest correlations of these items. The 
ren^aining 10 items were analyzed to determine the internal consistency 
and test-retest reliability. Cronbach's Alpha was calculated to 
measure internal consistency. During piloting a Cronbach's Alpha of 
.80 for the ten items on the instrument was obtained when responses 
from the 37 students were analyzed. Later, when the instrument was 
administered to 1017 students as a part of the study, a Cronbach's 
alpha of .74 was obtained. 

During piloting, a Pearson's r was calculated for each of the 10 
items to determine the correlation between the responses to the item 
from the first to second administration of the instrument. A mean 
correlation coefficient for the 10 item-to-item correlations was also 
calculated. This was done to estimate test-retest reliability. 
Correlation coefficients for the ten items ranged from .0.64 to 1.00 
(Table 12, pages 76-77). All of the correlation coefficients were 
significant at less than the .001 probability level. The average 
correlation coefficient for all of the items was 0.80. 

Content validity of the SCR was established by asking five school 
administrators to examine the items on the instrument and indicate 
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Table 12 



Test-retest Correlation Coefficients for the Items Comprising the SCR 

(N=37) 



Item 
Number 


Item 


Pearson's r 




1 


Does your teacher give clear directions and assiqnments? 


0.80 


<.001 


2 


How often does your teacher allow an activity to continue 

fnn 1 nnn until ctiiHonfc Konin na^ voci'^cicc anri nn 
LUU lUII^) UilL 1 1 btUUcill>b Ucyiil CU ^cl PcSllcSS aiiQ nO 

longer pay attention? 


0.68 


<.001 


3 


How obedient are the students in your classroom? 


0.68 


<.001 


4 


How often does your teacher have materials for 
laboratories available and ready when the lab begins? 


0.70 


<.001 


5 


When working in small groups, such as in lab, does your 
teacher check to see how your work is coming along? 


0.88 


<.001 


6 


Does your teacher enforce rules about accept d)le 
student behavior? 


0.83 


<.001 


7 


What is the usual length of time between the time the 
bell rings and when your teacher begins 'Xw activity? 


0.90 


<.001 
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Table 12 (continued) 

Test-retest Correlation Coefficients for the Items Comprising the SCR 

(N=37) 





Item 
Number 


Item 


Pearson's r 


_P 


8 


At what point in time in a typical class period does 
your class begin to lose its attention or concentration? 


0.75 


<.001 


9 


How successful is your teacher in getting students' 
attention by using a signal such as clapping hands 
or verbally asking for students' attention? 


0.85 


<.001 


10 


How often does your teacher let the class get out of 
hand to a point where most of the students are not 
doing what they are supposed to be doing? 


1.00 


<.001 
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whether or not they felt each item measured the management area it was 
intended to measure. All agreed that each item did relate to its 
management area. Below are the ten management areas represented by 
the items on the questionnaire: 



Each statement on the SCR has four possible respor?i^i rangi ig 
from "a" through "d". For statements 1 through 9, a "c is 
most desirable and indicates the hi ^ =iting for the use of 

effective classroom management prac'* -\ * . An "a" response is least 
desirable. For statement 10, an "c • ..rponse is most desirable and 
"d" least desirable. In this study each response was assigned a 
nur;:vr ical value. The most desirable response was assigned a value of 
four and the least desirable a value of one. The highest possible 
score on the SCR was a 40 and indicated the higi rating for the use 
of effective classroom management practices. The lowest obtainable 
score was a 10. 



1. 
2. 
3. 



Clarity in stating directions, assignments 
Appropriate pacing of activities 
Stopping of inappropriate behavior 
Materials prepared 
Monitoring of student work 

Consistency in responding to student misbehavior 

Efficient opening of class routines 

Awareness of student behavior 

Consistency of success in attention-getting 

Ability to keep class on task 



6. 
7. 
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Items on the Student Questionnaire were designed to assess 
students' achievement and attitude toward science class. Four of the 
items were modified from the Student Rating of Teacher , an instrument 
used in the Junior High Classroom Organization Study (Evertson, Errnier 
and Clements, 1980). The remaining items were developed by the 
investigator. 

The Student Questionnaire was given to a group of six 8th grade 
students for field testing. They were asked to read each question and 
tell the investigator what information they perceived the 
questionnaire was asking of them. Input from these students was used 
to modify one of the statements. 

Teacher Questionnaire 

The ieacher Questionnaire was developed by th:. investigator to 
collect data related to program graduates' professional development 
since receiving initial certification, the type of support they 
receive and the type of -upport they perceive is essential for sciei;ce 
instruction, as well as information concerning the class they used for 
the study. Two items used to assess graduates* professional 
development were taken from a questionnaire developed by Brewington 
(1971) and Cignetti (1971). Items concerning the class used in the 
study, items dealing with the support teachers perceived were 
necessary but lacking for effective science instruction, as well as 

80 

o 

ERIC 



80 

additional ityins related to the professional development of the 
graduates were developed by the investigator. Items related to 
administrative support were taken from a questionnaire developed and 
used by Swami (1975). These items were designed to assess the type of 
instructional leadership and discipline assistance program graduates 
feel they receive and perceive they should receive from their 
administrator. The Pupil Control Ideology (Willower et. a1., 1967) 
instrument was integrated into this questionnaire to assess teachers' 
views toward humanistic and custodial control of students. The higher 
the score, the more custodial approach a teacher has toward 
controlling students. 

The Teacher Questionnaire was piloted by asking five in-service 
science teachers to complete the questionnaire in the presence of the 
investigator. Each individual was asked to provide feedback on the 
clarity of each item. As a result, wording of four of the items was 
changed. All five individuals completed the questionnaire in less 
than 15 minutes. 

Administrator Questionnaire 

The Administrator Questionnaire was developed to assess variables 
related to the school and community, variables the administrator feels 
is appropriate for his/her instructional role as well as his/her views 
'oward appropriate goals, curricula, and methods for science 
instruction. The items related to the administrator's instructional 
roK- wer-i taken from Swami 's (1975) Administrator Questionnaire. The 
PCI was integrated into the questionnaire to assess the 
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administrator's pupil control ideology. The remain ig items were 
developed by the investigator. 

The Administrator Questionnaire was piloted with five school 
administrators in a manner similar to the method used to pilot the 
Teacher Questionnaire. This feedback was used to change the wording 
and answer format of three items. During piloting the questionnaire 
was completed by all respondents within ten minutes. 

The Variables 

The variables and their response codings are found in Appendix 
F. Means, standard deviations and sample sizes for all variables are 
found in Appendix G. 

Frequency distribution of responses for all variables were 
examined in ordei to identify variables with skewed distribution. 
Skewed distribution for variables with dichotomous responses was 
considered to exist if one of the two response choices had a frequency 
of less than 10 (out of a possible 51). Skewed distribution for 
variables with more than two possible responses was considered to 
exist on a case by case basis. Variables with skewed distributions 
were removed from further analysis to avoid misinterpretation of 
results. Twenty-six of tf-e 123 variables were removed. A listing of 
these variables is found in Table 13, pages 82-85. 

Data Analysis 

After collection, the data were coded for computer analysis. 
Statistical Package for the Social Sciences (SPSSX) subprograms were 
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Table 13 

Variables Removed Due To Skewed Distribution 



Variable 
Number 


Symbol 


Variable 


5 


MA 


College Degree Level: MS/MA 


6 


MAHR 


College Degree Level: MS/MA + hours 


18 


MEET2 


Professional meetings annually attend: Two or More 


27 


PHY 


Subject of class: Physics 


29 


EARTH 


Subject of class: Earth Science 


31 


MOD 


Type of class: Modified 


50 


TQ50 


Teacher uses textbook with little modification. 


52 


TQ52 


Teacher uses several textbooks. 


53 


TQ53 


Teacher uses teacher developed materials. 


54 


TQ54 


Teacher prefers to use textbook with little modification. 


57 


TQ57 


Teacher prefers to use teacher developed materials. 
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Table 13 (continued) 
Variables Removed Due To Skewed Distribution 



Variable 


Symbol 


Variable 


Number 







62 TQ62 Teacher perceives that the administrator should identify 

teacher's weaknesses and formulate plans for improvement with 
respect to helping the teacher use a variety of instructional 
techniques. 

64 TQ64 Teacher perceives that the administrator does help the teacher 

identify weaknesses and work together to plan for improvement 
with respect to helping the teacher use a variety of 
instructional techniques. 

68 TQ68 Teacher perceives that the administrator should identify the 

teacher's weaknesses and formulate plans for improvement with 
respect to the teacher's handling of discipline problems. 

70 TQ70 Teacher perceives that the administrator does help the teacher 

identify weaknesses and work together to plan for improvement 
with respect to the teacher's handling of discipline problems. 

71 TQ71 Teacher perceives that the administrator identify the 

teacher's weaknesses and formulates plar. ^' 'provement with 
respect to the teacher's handling of disc. problems. 
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Table 13 (continued) 
Variables Removed Due To Skewed Distribution 



Variable 
Number 


Symbol 


Variable 


74 


INNER 


Type of community served by school: Inner city. 


82 


AQ82 


Administrator prefers teacher to use a textbook with little 
modification. 


83 


AQ83 


Administrator prefers teacher to use a textbook with 
supplementary materials. 


84 


AQ84 


Administrator prefers teacher to use several textbooks. 


85 


AQ85 


Administrator prefers teacher to use teacher developed 
materials. 



89 AQ89 Administrator feels that recognizing role of science as a part 

of education is the most important goal of science education. 

90 AQ9D Administrator feels that developing skills in use of 

instruments and techniques is the most important goal of 
science education. 
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Table 13 (continued) 
Variables Removed Due To Skewed Distribution 



Variable Symbol Variable 

Number 



ERIC 



94 AQ94 Administrator perceives encouragement he/she gives to the 

science teacher is to be free to do what teacher wants within 
legal boundaries. 

95 AQ95 Administrator perceives that he/she should make the teacher be 

responsible, provide help when requested with respect to the 
teacher's handling discipline problems. 

9B AQ98 Administrator perceives that he/she should make the teacher be 

responsible, provide help when requested with respect to 
helping the teacher use a variety of instructional techniques. 
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used for the analysis (SPSS Inc., 1986). 

The statistical analysis procedures used in this study were as 
follows: 1) Hypotheses 1 through 3, which examined differences in 
teaching views and teaching practices between Undergraduate and Post- 
Degree Program graduates, were tested by performing univariate 
analysis of variance. 2) Hypothesis 4 which examined the 
relationship between instructional practices ' id classroom management 
practices was tested using Pearson product -moment correlation 
coefficient. 3) Hypotheses 5 through 7 which explored "for 
relationships between the criterion variables and selected predictor 
variables were tested using stepwise multiple linear regression 
analysis • 

The CAST:PP (subscale A and B) and the SCR were completed by 
students in order to assess teachers' behavior in the classroom. It 
v/as important to determine if there were identifiable student 
characteristics that might be biasing student ratings of these 
teachers. The first step was to commute correlation coefficients for 
student responses to subscale A and B of the CASTrPP and to the SCR 
with items on the student questionnaire, A correlation matrix showing 
correlation coefficients between these variables as well as all other 
variables is found in Appendix H, As a result of this analysis, it 
was found that the variable "Student's grade in this class" was 
significantly correlated (p<.10) to scores on subscale A (r=0.22, 
p=.06) and subscale B (r=0.35, p=,01) of the CAST:PP, It was not 
found to be significantly correlated to scores on the SCR (r=0.04, 
p=.40). These results indicated that students who received high 
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grades in class perceived their teachers as being more positive in 
their student-teacher relations (subscale A, CASTiPP) and being more 
inquiry oriented in their teaching (subscale B, CASTrPP) than did 
students who received low grades. 

In order to remove this biasing effect when the two groups of 
graduates (Undergraduate and Post-Degree) were compared on their 
scores on subscale B of the CAST:PP, the variable "Student's grade in 
this class" was used as a covariate. In order to adjust for the 
effect of students' grades during multiple regression analysis, an 
adjusted score for subscale A and B was calculated. Analysis was 
performed using adjusted scores and then again with unadjusted 
scores. This second analysis was done to determine what differences, 
if any, the adjustments made in the results. 

The adjusted scores, adjusted for the relationship between the 
CASTrPP subscales and students' grades were computed as follows 
(Winer, 1971, page 754): 

Xad = - B (Ci - C) 

where: 

Xad = adjusted score 

XqI^ = observed score 

B = raw score regression coefficient 

C-j = observed value of covariate at Xq^, 

C = sample mean score of covariate 

An hypotheses were stated in the null form. A hypothesis was 
rejected if it was significant at the .05 or .10 level. It was felt 
that using a significance level of .10 was acceptable since this study 
was exploratory in nature. In doing so, potential relationships would 
be identified and could aid future research. 



97 



CHAPTER IV 
THE RESULTS 



This chapter presents the results of the analysis of the data 
conected for this study. The results are organized into three 
sections. In the first section, differences between Undergraduate and 
Post-Degree Program graduates are examined. The two groups are 
compared on three criterion variables; attitudes toward the use of 
inquiry activities (hypothesis 1), use of inquiry activities in the 
classroom (hypothesis 2) and use of effective classroom management 
practices (hypothesis 3). Data for the comparisons were collected 
from responses on the Science Classroom Activities Checklist: Teacher 
Perception (SCACL:TP), Subscale B of the Checklist for the Assessment 
of Science Teachers: Pupil Perception (CAST:PP-B) and the Student 
Classroom Rating (SCR). The first instrument was completed by the 
program graduate teachers. The latter two instruments were completed 
by students and class means for each teacher were used. 

The second section deals with the testing for a relationship 
between classroom management practices and use of inquiry (hypothesis 
4). Data for this aspect of the study came from the SCR and subscale 
B of the CAST:PP. 

The third section presents results of analyses used to identify 
predictor variables for each of the three criterion variables. These 
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were performed to look at the relative as well as cumulative effects 
of variables related to teachers' attitudes and practices (hypotheses 
5, 6 and 7). The predictor, or independent, variables dealt with 
teacher characteristics and situational variables related to the 
students, class, school community and administration. Data for these 
independent variables were collected from the Teacher Questionnaire, 
Student Questionnaire and Administrator Questionnaire. Several of 
these variables were not used in the analysis due to skewed 
distribution of response frequencies. Chapter III, page 81, provides 
a discussion on the criteria that were used to remove these variables 
and a listing of those variables subsequently removed. 

Each hypothesis was stated in the null form. An alpha level of 
.05 was used as the criterion for significance unless stated 
otherwise. A summary of the results is located at the end of each of 
the three sections. 

Comparisons Between Undergraduate and Post-Degree Graduates 

Hypotheses 1 through 3 tested for significant differences between 
the two groups with respect to the three criterion measures. 
Univariate F tests were used to test these hypotheses. 

Test of Hypothesis 1 

Hypothesis 1: Teacher graduates of the Undergraduate and Post- 
Degree Programs will not differ significantly in their views toward 
the appropriateness of instructional practices to be used in the 
science classroom. 
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Data to test Hypothesis 1 were collected by administering the 
SCACLiTP to all participating graduates. The SCACL:TP consists of 
seven subscales. The subscales are: A. Student Classroom 
Participation, B. Role of the Teacher in the Classroom, C. Use of 
Textbooks and Reference Materials, D. Type of Laboratory Activities, 
E. Laboratory Preparation, F. Type of Laboratory and G. Laboratory 
Follow-Up. A copy of the instrument and scoring key is found in 
Appendix C. 

Comparisons between the two groups were made on the seven 
subscales as well as the composite score. Consequently, hypothesis 1 
was tested for each of the subscales and the composite score. 

Means and standard deviations for the subscales and composite 
scores are found in Table 14, page 91. Mean values for the Post- 
Degree graduates were higher than for the Undergraduates on six of 
seven subscales. Only on subscale A, Student Classroom Participation, 
did the Undergraduates have a higher mean than thv3 Post-Degree 
graduates. Out of a total of eight points the mean response for the 
former group was 7.09 (SD=0.94). For the latter group a mean score of 
6.86 (SD=1.19) was obtained. The greatest difference in subscale 
scores between the two groups occurred on subscale E, Laboratory 
Preparation. Out of a possible eight points, the mean was 5.76 
(SD=1.17) for graduates of the Undergraduate Program and 6.30 
(SD=1.08) for the Post-Degree Program graduates. 

The mean SCACL:TP composite score was 49.95 (SD=5.25) for 
Undergraduate Program graduates and 51.23 (SD=4.70) for Post-Degree 
graduates. The composite score for both groups combined was 50.70 
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Table 14 



Comparisons of Means and Standard Deviations of SCACL:TP 
Scores for Undergraduate and Post-Degree Graduates 











SCACL:TP 


Score 










Group 


N 


Subscale 
A (8)* 


Subscale 
B (9) 


Subscale 
C (8) 


Subscale 
D (11) 


Subscale 
E (8) 


Subscale 
•F (9) 


Subscale 
G (7) 


Composite 
(60) 


Undergraduate 
21 

M 


7.09 


8.19 


6.76 


9.33 


5.76 


7.14 


5.67 


49.95 


S.D. 




0.94 


0.74 


0.99 


1.31 


1.17 


1.42 


1.15 


5.25 


Post-Degree 
30 

M 


6.86 


8.36 


6.96 


9.60 


6.30 


7.36 


5.76 


51.23 


S.D. 




. 1.19 


0.76 


1.13 


1.03 


1.08 


1.30 


1.01 


4.70 


Combined 
M 


51 


6.96 


8.29 


6.88 


9.49 


6.07 


7.27 


5.72 


50.70 


S.D. 




1.09 


0.76 


1.07 


1.15 


1.15 


1.34 


1.05 


4.92 



*Vdlue in ( ) indicates maximum score for each subscale and composite 
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(N=51, SD=4.92). This compares to 52.95 (N=86, SD=6.64) reported by 
Swami (1975) in a follow-up study of graduates after one to five years 
of in-service experience. Results of a t-test found significant 
differences between the mean scores for individuals participating in 
Swami "s study and this study (ti35=2.10, p < .05). 

In an earlier study, Brewington (1971) obtained SCACLrTP scores 
from first year in-service teachers graduated from the two science 
education programs at The Ohio State University, the "project" and 
"non-project" version. He reported a mean SCACLrTP composite scores 
of 52.0 (N=10, SD=4.71) for project program graduates and 52.0 (N=13, 
SD=6.32) for the non-project group. 

Univariate F tests were used to determine if the Undergraduate 
and Post-Degree graduates differed significantly on the composite and 
subscale scores of the SCACL:TP. One of the assumptions of this test 
is homogeneity of variances over the composite and subscale scores. 
Bartlett-Box F tests were calculated to test for this assumption. The 
significance levels resulting from these tests indicated there was no 
reason to reject the hypothesis that the variances of the two groups 
are equal . 

Results of the analysis are shown in Table 15, page 93. The 
univariate F tests comparing the two groups found no significant 
differences at the .05 or ,10 level on the SCACLrTP composite score or 
on subscales A, B, C, D, F and G. However, on subscale E, Laboratory 
Preparation, a significant difference was found at the .10 level. 
Graduates of the Post-Degree Program had significantly higher mean 
scores on this subscale than did graduates of the Undergraduate 



Table 15 



Results of Univariate F-Tests Comparing SCACLrTP Scores 
Between Undergraduate and Post-Degree Graduates 







SCACLrTP 










Stdti stical Subscale 
Test A 


Subscal e 

O U O w U 1 \^ 

B 


Subscale 
C 


Subscale 
D 


O U U w ^ M 1 c 

E 


U UU dO Q 1 C 

F 


o u o a 1 c 

G 


P run nn c i ^ o 


Homogeneity of Variance 
(Bartlett-Box-F) 
















F (1,6576) 1.25 


0.01 


0.36 


1.34 


0.15 


0.54 


0.44 


0.27 


£ 0.23 


0.92 


0.55 


0.25 


0.70 


0.20 


0.51 


0.60 


Univariate F test 
















MS 0.64 


0.38 


0.52 


0.88 


3.58 


0.62 


0.12 


20.26 


F (1,49) 0.53 


0.67 


0.45 


0.65 


2.82 


0.33 


0.11 


0.83 


£ 0.47 


0.42 


0.51 


0.42 


0.10 


0.56 


0.74 


0.37 
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Program. This indicates the Post-Degree graduates are more inquiry 
oriented with respect to laboratory preparation than are graduates of 
the Undergraduate Program. Based upon these results, hypothesis 1 was 
rejected for subscale E. It was not rejected for subscales A, B, C, 
D, F, G and the composite score. 

]r st of Hypothesis 2 

Hypothesis 2: Teacher graduates of the Undergraduate and Post- 
Degree Programs will not differ in the instructional practices they 
use in the classroom. 

Data were collected from subscale B of the CAST:PP (CAST:PP-B) to 
determine the use of inquiry activities in the classroom. Each 
teacher selected a class to administer the instrument. A class mean 
for the subscale was computed for each teacher and used in the testing 
of this hypothesis. 

Preliminary analysis of a correlation matrix of the student data 
found that a student's rating of a teacher on the CAST:PP-B was 
significantly correlated to the grade the student typically received 
in the class. To adjust for this relationship, "Student's grade in 
the class" (Variable 106, SQ2) was used as a covariate. In doing so, 
the influence of a student's grade on a teacher's CAST:PP-B rating was 
removed. 

The maximum possible value on the CAST:PP-B is 25. The higher 
the score, the greater the use of inquiry activities in the 
classroom. The observed mean scores for the 51 participating 
graduates ranged from 14.30 to 21.42. Observed means and adjusted 
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means for the two groups are found in Table 16, page 96. The observed 
mean score for both groups was 18.40 (SD = 1.68). Swami (1975) 
obtaine^l CAST:PP-B scores from 86 in-service science teachers 
graduated from The Ohio State University. He reported a mean score of 
17.96 (SD=2.07). Results of a t-test found no significant difference 
between mean CAST:PP-B scores for participants in Swami 's study and 
this study (ti35=1.29, n.s. at .05 level). 

A one-way analysis of covariance (ANCOVA) was performed to 
determine if significant differences between groups existed on the 
CAST:PP subscale B scores after making adjustments for student 
grades. ANCOVA assumes that the error variances of the two groups are 
equal. This assumption of homogeneity of variance was tested using 
Bartlett-Box F test. The results of this test indicated there was no 
evidence to suggest the assumption had been violated (F=.049, 
p=0,81, n.s.). 

Table 17, page 96, presents the results of the analysis of 
covariance. The F statistic was found to be 2.42 with a probability 
level equal to 0.13. The means of the two groups did not differ 
significantly at the .05 level and therefore, it is not possible to 
conclude that graduates of the Undergraduate and Post-Degree Programs 
differ in their use of inquiry activities in the science classroom. 

A one-way analysis of variance (ANOVA) was also performed to 
determine if significant differences between groups existed on 
unadjusted CAST:PP subscale B scores. Results of this test were the 
same as when "students' grades" was used as a covariate in that no 
significant differences were found between groups. Based upon these 
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Table 16 

Comparison of Observed and Adjusted Means on the CAST:PP-B 
for Undergraduate and Post-Degree Graduates 







Program 




Undergraduate 


Post-Degree 


Observed Mean 


18.94 


18.00 


Adjusted Mean 


18.82 


18.11 


N 


21 


30 



Table 17 

Analysis of Covariance of CASTrPP Subscale B 
Scores by Program 



Source 


df 


SS 


MS 


F 


H 


Covariate 


1 


17.43 


17.43 


7.13 


0.010 


Adjusted Between 
Groups 


1 


5.93 


5.93 


2.42 


0.125 


Within Groups 


48 


117.40 


2.45 






Total 


50 


140.76 
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findings, hypothesis 2 was not rejected. 

Test of Hypothesis 3 

Hypothesis 3: Teacher graduates of the Undergraduate and Post- 
Degree Programs will not differ significantly in the classroom 
management practices they use in the science classroom. 

The class mean for student responses to the Student Classroom 
Rating (SCR) was used as a measure of the management practices for 
each teacher. The maximum obtainable score on the SCR is a 40, 
indicating the highest rating for the use of effective classroom 
management practices. The class mean scores on this instrument for 
the 51 participating teachers ranged from 25.00 to 36.81 with a mean 
value of 31.05 (SD=2.54). For Undergraduates and Post-Degree 
graduates the means were 31.57 (SD=2.71) and 30.69 (SD=2.40), 
respectively (Table 18, page 98). 

To determine if significant differences existed between the two 
groups of graduates on the mean SCR scores, a one-way analysis of 
variance was performed. An assumption of this test is homogeneity of 
variance. Results of Bartlett-Box F test indicated no reason to 
reject this assumption (F=0.345, p=0.56, n.s.). 

Results of the analysis of variance are shown in Table 19, page 
98. The F value was found to be 1.48 with a significance level equal 
to 0.23, thus indicating no significant difference in mean SCR 
composite scores for the two groups. Consequentlyt hypothesis 3 v/as 
not rejected. 
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Table 18 



Mean Scores on the SCR for 
Undergraduate and Post-Degree Graduates 



Program 





Undergraduate 


Post-Degree 


Combined 


Mo 

He ail 


01 • 3/ 




ox. UD 


S.D. 


2.71 


2.40 


2.54 


N 


21 


30 


51 




Table 


19 






Analysis of Variance of SCR Scores 
by Program 






Source 


df SS 


MS F 


Sig. 


Between Groups 


1 9.5248 


9.5248 1.48 


0.23 


Within Groups 


49 314.4815 


6.4180 




Total 


50 324.0063 
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Surmiary of Results for Hypotheses 1 through 3 

Hypotheses 1 through 3 tested for significant differences between 
graduates of the Undergraduate and Post-Degree Programs with respect 
to three criterion measures; attitudes toward the appropriateness of 
inquiry activities, use of inquiry activities in the science classroom 
and use of effective classroom management practices. 

Results of the analyses found the two groups differed 
significantly on one aspect of the first criterion measure. Post- 
Degree) Program graduates scored significantly higher on subscale E of 
the SCACL:TP, Laboratory Preparation. This indicates that graduates 
of the Post-Degree Program hold more positive attitudes toward using 
inquiry-oriented laboratory preparation. 

Results of the analyses also found that the two groups did not 
differ with respect to the latter two criterion measures, thus 
indicating graduates of the two programs are similar in their use of 
inquiry activities in the science classroom and in their use of 
effective classroom management practices. 

Relationship Between Instructional and Classroom 
Management Practices 

This section provides results of the testing of hypothesis 4 
which examined the relationship between the use of effective classroom 
management practices and use of inquiry activities in the science 
classroom. A Pearson product moment correlation coefficient was used 
to test for a significant relationship between these two variables. 
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Test of Hypothesis 4 

Hypothesis 4: There is no significant relationship between 
instructional practices and classroom management practices used by 
program graduate teachers in the science classroom. 

Subscale B of the CAST:PP was used as a measure of the 
instructional practice used. The higher the score, the greater the 
use of inquiry activities in the classroom. The composite score on 
the SCR was used as a measure of classroom management practices. A 
higher score indicated the use of more effective management practices. 

Class means for the two variables were calculated for each 
teacher and used in the analysis. Two correlation coefficients were 
computed. One was computed between the SCR and adjusted scores on 
subscale B of the CASTrPP. The adjusted scores, as mentioned in 
Chapter 3, were adjusted for the effect of students* grades. Another 
analysis involved unadjusted scores. This latter analysis was 
conducted to determine if there were differences in the results usi-^.g 
adjusted and unadjusted subscale B CAST:PP scores. 

Results of the analysis are shown in Table 20, page 101. The 
Pearson correlation coefficients between the SCR and the adjusted and 
unadjusted CAST:PP-B scores were 0.49 and 0.47, respectively. Both of 
these values were significant at less than the .001 level. The 
adjustment in subscale 8 CAST:PP scores did change the strength cf the 
relationship between this variable and the SCR. Based upon these 
findings, hypothesis 4 was rejected. 

Results indicate program graduate teachers rated high in their 
use of inquiry are more likely to be effective classroom managers. 
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Table 20 



Pearson Correlation Coefficient Between the Composite SCR 
and Adjusted and Unadjusted Scores on Subscale B of the CASTiPP 



Subscale B - CASTiPP 
Adjusted Unadjusted 

r 0.49 0.47 

£ < 0.001 < 0.001 

Indentif icat ion of Predictor Variables 
for the Criterion Variables' 

This section presents results of multiple regression analyses 
used to identify predictor variables for each of the three criterion 
measures. The criterion variables were the program graduate teachers* 
attitude toward the use of inquiry activities, use of inquiry 
activities in the classroom and classroom management practices. Data 
to assess the graduates* views toward inquiry came from the 
SCACLrTP. Data to assess the use of inquiry activites and classroom 
management practices came from subscale B of the CAST:PP and the SCR, 
respectively. Data on the independent variables which dealt with 
teacher characteristics and situational variables were collected from 
the Teacher Questionnaire, Student Questionnaire and Administrator 
Questionnaire. 
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Stepwise multiple regression analysis was used to test each 
hypothesis. An independent variable was considered to contribute to 
the prediction of a criterion variable if it accounted for at least 
four percent of the variance and had a partial F value significant at 
no greater than the .05 level. Discussion will be based upon those 
contributing variables* 

Test of Hypothesis 5 

Hypothesis 5: There is no significant relationship between 
selected program graduate teachers' characteristics or situational 
variables and their views toward the instructional practices to be 
used in the classroom. 

Stepwise multiple regression was performed using the SCACL:TP 
composite score as the dependent (criterion) variable. Two sets of 
independent variables were used. One set included adjusted CAST:PP 
subscale scores among the independent variables. The second set 
included unadjusted CAST:PP subscale scores. This was done to 
determine what differences, if any, the adjustments made in the 
results. Neither the adjusted subscale A and B scores of the CAST:PP 
nor the unadjusted scores were found to be significant predictors of 
the SCACL:TP. Therefore, there were no differences in the predictor 
variables as a result of adjusting CAST:PP scores; 

Table 21, page 103, presents the results of stepwise multiple 
regression analysis using the SCACL:TP composite score as the 
dependent variable. The strongest predictor of program graduate 
teachers' views toward the use of inquiry activities was variable 72 
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Table 21 



Multiple Regression Analysis of SCACLrTP 
Composite Score Excluding Subscales 



Step 
No. 




Variable 
Entered 


Sign of 
Coefficient 


Multiple 
R 


Multiple 
r2 


Increase 
r2 


Partial 
F 


_P 


1 


(72) 


Teacher's Pupil 
Control Ideology 




0.5440 


0.2959 


0.2959 


18.92 


< .001 


2 


(43) 


Class Size Viewed 
As Not a Problem 


+ 


0.6489 


0.4211 


0.1251 


9.51 


.003 


3 


(58) 


Administrative 
Support for 
Discipline Problems 


+ 


0.7258 


0.5267 


0.1056 


9.60 


.003 


4 


(106) 


Student' s Grade 
in This Class 


+ 


0.7659 


0.5866 


0.0599 


6.08 


.018 



113 



ERIC 



).04 

(TPCI) "Teacher's pupil control ideology". This variable, which 
entered at step one, accounted for 30 percent of the variance. A 
negative relationship was found between this variable end views toward 
inquiry. Variable 43 (C43) "Class size viewed as no problem" entered 
the equation at step two and accounted for an additional 13 percent of 
the variance. Variable 58 (TQ58) "Administrative support for 
discipline problems" and Variable 106 (SQ2) "Student's grade in the 
class" accounted for an additional 11 percent and six percent of the 
variance, respectively. Based upon these findings, hypothesis 5 was 
rejected. 

These results indicate that teachers' attitude toward controlling 
students and level of administrative support for discipline are 
important predictors of their attitude toward inquiry instruction. 
The less custodial a teacher's attitude toward pupil control and the 
higher the level of administrative support for discipline, the more 
positive the attitude toward inquiry. 

Results of this study also indicate that class size is an 
important predictor of attitudes toward inquiry. Teachers who 
perceive class size is not a constraint to effective instruction are 
more likely to hold positive attitudes toward inquiry. 

Test of Hypothesis 6 

Hypothesis 6: There is no significant relationship between 
selected program graduate teachers' characteristics or situational 
variables and the instructional practices they use in the classroom. 
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stepwise multiple regression analysis was performed using 
subscale B of the CASTiPP (adjusted) scores as the dependent 
(criterion) variable. Two separate analyses were performed. One 
analysis included subscale A of the CAST:PP (adjusted) scores among 
the independent variables. The second analysis excluded the subscale 
A scores. This was done to allow additional variables to enter into 
the regression equation. 

In order to determine the effect of adjusted subscale scores of 
the CAST:PP, the analyses described above were rerun using unadjusted 
CAST:PP scores. Results from using the unadjusted scores are also 
reported. 

Analyses including CAST:PP-A scores. Table 22, page'106, 
presents the results of stepwise regression analysis including 
subscale A (adjusted) of the CAST:PP, "Student-teacher 
relationship". This variable was the first to enter the equation and 
accounted for 31 percent of the variance. Entering at step number two 
was variable 47 (C47) "Discipline/control of students perceived as no 
problem". It accounted for an additional 14 percent of the 
variance. The step three variable, 66 (TQ66) "Teacher feels 
administrator should make the teacher responsible for discipline" 
accounted for an additional 12 percent of the variance and had a 
negative relationship with use of inquiry. Entering at step four was 
variable 97 (AQ 97) "Administrator feels he/she should be solely 
responsible for identifying teacher's weaknesses in discipline". It 
accounted for an additional six percent of the variance and was 
negatively related to the criterion variable. 
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Multiple Regression Analysis of CASTrPP Subscale B 
Adjusted for Student Grades (Including CAST:PP Subscale A) 



Step 
No. 



Variable 
Entered 



Sign of Multiple Multiple Increase Partial 

Coefficient R r2 r2 f 



(113) CAST:PP Subscale A h 
Adjusted 

(47) Discipline of h 
Students Perceived 
As No Problem 

(66) Teacher Perceives 

Administration Should 
Make the Teacher be 
Responsible for 
Discipl ine 

(97) Administrator Feels 
He/she Should Be 
Solely Responsible for 
Identifying Teachers 
Weaknesses in Discipline 



0.5594 0.3129 0.3129 20.49 < .001 



0.6695 0.4483 0.1354 10.80 



0.7529 0.5668 0.1185 11.77 



.002 



.002 



0.7916 0.6266 0.0608 6.85 



.010 
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When this same analysis was conducted using unadjusted CAST:PP 
scores, the first two variables entering the equations and their order 
of entry were the same as when adjusted scores were used (Table 23, 
page 108). However, at the remaining steps, three new variables 
entered the equation. The first of these variables was Variable 16 
(MEETO) "Do not attend professional meetings". The sign of the 
coefficient for this variable indicated a negative relationship 
between not attending professional meetings and use of inquiry. The 
second new variable Was Variable 112 (SQ8) "Sex of student". A 
positive relationship was found between female students and use of 
inquiry. The third new variable, which had a positive relationship 
with use of inquiry, was Variable 99 (AQ99) "Administrator feels 
he/she should help the teacher identify instructional weaknesses and 
plan for improvement". 

Analyses excluding CAST:PP-A scores . Results of multiple 
regression analysis when subscale A (adjusted) of the CAST:PP was 
excluded from the independent variables are shown in Table 24, page 
109. When comparing this analysis to the analysis performed using 
subscale A (adjusted) of the CASTrPP among the independent variables 
(shown in Table 22, page 106), a major difference occurred at step 
one. At this step, subscale A (adjusted) of the CASTrPP was replaced 
by variable 116 (SCRALL) SCR composite score. At steps two and three 
the variables and their order of entry were the same as when subscale 
A (adjusted) of the CASTiPP was included. However, in the remaining 
steps new variables entered the equation. These were variable 112 
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Table 23 



Multiple Regression Analysis of CAST:PP Subscale B 
Unadjusted For Student Grades (Including CASTrPP Subscale A) 



oiep 
No. 




Variable 
Entered 


Sign of 
Coefficient 


Multiple 
R 


Multiple 
r2 • 


Increase 
r2 


Partial 
F 




1 


(113) 


CASTtPP 
Subscale A 


+ 


0.5769 


0.3328 


0.3328 . 


22.45 


< .001 


2 


(47) 


Discipline of 
Students Perceived 
as No Problem 


+ 


0.6875 


0.4727 


0.1398 


11.66 


.001 


3 


(16) 


Teacher Attends No 
Professional Meetings 




0.7424 


0.5511 


0.0784 


7.52 


.009 


4 


(112) 


Student's Sex-Female 


+ 


0.7923 


0.6277 


0.0765 


8.64 


.005 


5 


(99) 


Administrator Feels + 
Should Help Identify 
Weaknesses and Plan 
Improvement with 
Respect to Instruction 


0.8259 


0.6822 


0.0549 


7.03 


.010 
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Table 24 



Multiple Regression Analysis of CAST:PP Subscale B 
Adjusted for Student Grades (Excluding CASTrPP Subscale A) 



Step 

No 




Variable 
untcrea 


Sign of 
LoeTT ici ent 


Multiple 

K 


Multiple 


Increase 
R^ 


Partial 
F 




1 


(116) 


SCR Composite 
Score 


+ 


0.4700 


0.2210 


0.2210 . 


, 12.76 


< .001 


2 


(47) 


Discipline of 
Students Perceived 
As No Problem 


+ 


0.5843 


0.3414 


0.1205 


8.05 


.007 


3 


(66) 


Teacher Perceives 
Administration Should 
Make Teacher Be 
Responsible for 
. Discipline 




0.7046 


0.4964 


0.1550 


13.23 


< .001 


4 


(112) 


Student's Sex-Female 


+ 


0.7710 


0.5945 


0.0980 


10.15 


.003 


5 


(59) 


Satisfaction with 
Instructional Support 
from Administration 


+ 


0.8033 


0.6453 


0.0508 


5.87 


.020 



1.19 
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(SQ8) "Student's sex" and variable 59 (TQ59) "Satisfaction with 
instructional support received from administrator". 

The same analysis was conducted using unadjusted CAST:PP scores 
and resulted in three new variables entering the equation (Table 25, 
page 111). The most significant predictor of subscale B CAST:PP 
scores showing up in this analysis was variable 107 (SQ3) "Student's 
liking of this class". The other variables that were new to the 
equation were variable 99 (TQ99) "Administrator feels he/she should 
help the teacher identify weaknesses and plan for improvement" and 
variable 16 (MEETO) "Do not attend professional meetings". Based upon 
the findings, hypothesis 5 was rejected. 

From the results using the adjusted CASTrPP scores, it appears 
that teachers who use inquiry-oriented instructional activities in the 
classroom tend to be rated high by their students in terms of their 
student-teacher relationship and classroom management skills. In 
addition, these teachers tend to feel that control of their students 
is not a constraint to effective instruction. They also feel they 
work with administrators who provide^ support for discipline and 
instruction. 

When students' grades are not controlled for in the ratings of 
teachers on the CASTrPP, the strongest predictor of subscale B of the 
CASTrPP (excluding subscale A) is students' liking of the class (Table 
25, page 111). When grades are controlled for, students' liking of 
the class does not significantly contribute to the predictor of 
subscale B CASTrPP scores. This indicates that students' grade in 
class is an important variable to control for when assessment of 

120 



Table 25 



Multiple Regression Analysis of CASTrPP Subscale B 
Unadjusted for Student Grades (Excluding CP.ST:PP Subscale A) 



Step 
No. 




Variable Sign of 
Entered Coefficient 


Multiple 
R 


Multiple 
r2 


Increase 
r2 


Partial 
F 


P_ 


1 


(107) 


Student Enjoys + 
Class 


0.5328 


0.2839 


0.2839 


17.84 


< .001 


2 


(47) 


Discipline of + 
Students Perceived 
as No Problem 


0.6187 


0.3828 


0.0989 


7.05 


.011 


3 


(112) 


Sex of Student-Female + 


0.6936 


0.4812 


0.0983 


8.15 


.006 


4 


(66) 


Teacher Perceives 
Administrator Should 
Make Teacher Be 
■ Responsible for Discipline 


0.7570 


0.5731 


0.0919 


9.04 


.004 


5 


(99) 


Administrator Feels + 
Should Help Identify 
Weaknesses and Plan 
Improvement with Respect 
to Instruction 


0.7948 


0.6317 


0.0586 


6.52 


.014 


6 


(16) 


Teacher Attends No 
Professional Meetings 


0.8355 


0.6981 


0.0664 


8.80 


.005 


19\ 
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teachers is made by students using the CASTrPP. It also indicates 
students' liking of the class is related to the grade they receive. 

Test of Hypothesis 7 

Hypothesis 7: There is no significant relationship between 
selected program graduate teachers' characteristics or situational 
variables and the classroom management practices they use in the 
classroom. 

Stepwise multiple regression analysis was performed using the SCR 
composite as the dependent (criterior) variable. Two sets of 
independent variables were used. Oi set included adjusted CAST;PP 
subscale scores among the independen v ^iables. The second set 
included unadjusted CASTrPP subscale scores. This was done to 
determine what differences, if any, the adjustments made in the 
results. Neither the adjusted subscale A and B scores of the CAST:PP 
nor the unadjusted scores were found to be significant predictors of 
the SCR. Therefore, there were no differences in the predictor 
variables as a result of adjusting CASTrPP scores. 

Results of the analysis are presented in Table 26, page 113. The 
strongest predictor of the SCR composite score was variable 109 (SQ5) 
"Student's feeling of how much learned in class". It accounted for 60 
percent of the variance. Two additional variables significantly added 
to the prediction of SCR composite scores. These were variable 26 
(CHEM) "Subject of class: Chemistry", accounting for five percent of 
the variance and variable 67 (TQ67) "Teacher feels administrator 
should help in identifying weaknesses in discipline and plan for 
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Table 26 
Multiple Regression Analysis 



of SCR Composite 



step 
No. 




Variable 
Entered 


Sign of 
Coeff icifint 


Multiple 
R 


Multiple 


Increase 
r2 


Partial 
F 


P_ 


1 


(109) 


Student' s Feel ing 
of How Much Learned 
in Class 


. + 


0.7770 


0.6037 


0.6037 


68.58 


< .001 


2 


(26) 


Subject of Class: 
Chemistry 


+ 


0.8113 


0.6583 


0.0545 


7.02 


.011 


3 


(67) 


Teacher Feels 
Administrator Should 
Help in Identifying 
Discipline Weaknesses 
and Plan Improvement 


+ 


0.8336 


0.6953 


0.0371 


5.23 


.027 
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improvement" accounting for an additional four percent. As a result 
of these findings hypothesis 7 was rejected. 

These results indicate students who rate their teachers high in 
terms of their classroom management skills also feel they have learned 
much from the class. The results also indicate that teachers in this 
study rated high in management skills are more 1ike*y to teach 
chemistry and feel their administrators assist them to identify 
weaknesses in their handling of discipline. 

Summary of Results for Hypotheses 5 through 7 

Hypotheses 5 through 7 tested for the presence of significant 
predictor variables for the three criterion measures; attitudes 
toward the use of inquiry activities, use of inquiry activities in the 
classroom and use of effective classroom management practices. 

Attitudes toward inquiry . Results of multiple regression 
analysis using the SCACLrTP composite score as the dependent variable 
found teacher characteristics and situational variables to be 
significant predictors of attitudes toward inquiry activities. 
Teacher's pupil control ideology was found to be a strong predictor of 
these attitudes. The more humanistic the control orientation, the 
more positive were the attitudes tov^ard inquiry. 

Class size is a situational variable which was found to be 
associated with attitudes toward inquiry. Teachers who perceived 
class size was not a constraint to effective instruction were more 
likely to hold attitudes supportive of inquiry. Another situational 
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variable found to be related to teachers' attitudes toward inquiry was 
administrative support. Positive attitudes were more likely to be 
held by teachers who feel they had sufficient administrative support 
for discipline problems. 

Student grade received in the class was also found to be 
positively associated with teacher attitudes toward inquiry. This 
last variable is difficult to interpret. It may be possible that 
students with high grades represent a class of more highly moti ted 
students. A high level of motivation and achievement may then impact 
upon a teacher's attitude toward the appropriateness of inquiry- 
oriented instructional activities. 

Use of inquiry . The student-teacher relationship was found to be 
a strong predictor of the use of inquiry activities. When it was 
removed from the analysis, classroom management practices showed up as 
a strong predictor. To a lesser degree, teachers' perceptions of the 
level of discipline problems in the classroom and attitude toward the 
support for discipline and instruction received from the 
administration were found to be related to the use of inquiry 
activities. 

The entrance of several student characteristics into the equation 
when unadjusted CASTtPP scores were used pointed out the importance of 
controlling for student grades when assessment of teachers are made on 
the CASTrPP. 

Classroom management practices . Students' feeling of how much 
had been learned in the class was found to be the strongest predictor 
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of teachers' use of effective classroom management practices. The 
subject taught and teachers' attitudes toward the appropriate 
administrative support for discipline were also found to be related to 
classroom management. 
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CHAPTER V 

SUMMARY, DISCUSSION, AND RECOMMENDATIONS 



This chapter is divided into three sections. The first section 
provides a suinnary of the study with respect to its purpose, methods 
and results. The second section focuses on a discussion of the 
findings and relates them to results of related research studies. The 
third and final section provides recommendations for the future. 

Sunmary of the Study 

The purpose of this study was to assess and compare selected 
instructional and classroom management practices of teachers who are 
graduates of the Undergraduate and Post-Degree Programs in secondary 
school science at The Ohio State University. Specifically, the two 
groups were compared with respect to their attitudes toward the use of 
inquiry activities, use of these activities in the classroom and the 
use of effective classroom management practices. This study also 
sought to identify teacher characteristics and contextual variables 
which were related to these attitudes and practices. 

The sample used for this study was drawn from all full-time in- 
service science teachers (teaching in the United States) who received 
teacher certification through The Ohio State University science 
education programs between Spring Quarter, 1980, and Summer Quarter, 
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1985, Fifty-three individuals were identified and 51 of these 
participated in the study. 

Three instruments were used to collect data for this study. The 
Science Classroom Activities Checklist; Teacher Perception (SCACL:TP) 
was completed by the teacher graduates to assess their attitudes 
toward inquiry activities. The Checklist for the Assessment of 
Science Teachers; Pupil Perception (CAST;PP) was completed by 
students in the teacher graduates' class to assess the student-teacher 
relationship and use of inquiry activities. The Student Classroom 
Rating (SCR) was also completed by students and assessed classroom 
management practices. 

In addition to the instruments described above, questionnaires 
were developed and administered to the graduates as well as to their 
administrator/supervisor and students. These questionnaires were used 
to collect data on teacher characteristics and contextual variables 
relating to the students, class, school community and administration. 

Analysis of variance and covariance as well as stepwise multiple 
regression analysis were used to test the seven hypotheses. The 
results of the analyses are presented for each hypothesis. 

Hypothesis 1 

Hypothesis 1: Teacher graduates of the Undergraduate and Post- 
Degree Program will not differ significantly in their views toward the 
appropriateness of instructional practices to be used in the science 
classroom. 
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This hypothesis tested for significant differences between the 
Undergraduate and Post-Degree teacher graduates with respect to their 
attitudes toward the use of inquiry activities. To determine if 
significant differences existed between the two groups, univariate 
F-tests were performed on the composite and subscales scores of the 
SCACL:TP. Results of the analysis found significant differences di 
exist between mean scores on subscale E, Laboratory Preparation, for 
the two groups at the .10 level. Graduates of the Post-Degree Program 
had significantly higher scores indicating these individuals held more 
positive attitudes toward this aspect of inquiry. 

Based on these findings, hypothesis 1 was rejected for subscale 
E. It was not rejected for subscales A, B, C, D, F, G and the 
composite score. 

Hypothesis 2 

Hypothesis 2: Teacher graduates of the Undergraduate and Post- 
Degree Program will not differ in the instructional practices they use 
in the science classroom. 

This hypothesis tested for significant differences between the 
two groups of graduates with respect to their use of inquiry 
activities in the classroom. Scores on subscale B of the CAST:PP were 
used to assess the use of inquiry activities. Analysis of covariance 
was performed on the scores from subscale B of the CAST: PP. Variable 
106 (SQ2) "Student's grade in class" was used as the covariate. The 
analysis showed that no significant differences existed between mean 
scores (adjusted for students' grades) for the two groups of graduates 
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at either the .05 or .10 level, thus indicating the two groups did not 
differ in their use of inquiry activities in the classroom. 

Analysis of variance (ANOVA) using unadjusted scores was also 
performed to determine if the two groups differed on CAST:PP subscale 
B scores which were not adjusted for the influence of students' 
grades. Results of this analysis were the same as when CASTrPP 
subscale B scores were adjusted through ANCOVA. No significant 
differences were found between the two groups. 

Based on these findings, hypothesis 2 was not rejected. 

Hypothesis 3 

Hypothesis 3: Teacher graduates of the Undergraduate and Post- 
Degree Program will not differ significantly in the classroom 
management practices they use in the science classroom. 

This hypothesis tested for significant differences between the 
two groups of graduates with respect to their use of effective 
management practices. Analysis of variance was performed to compare 
the mean score on the SCR for the two groups. Results found no 
significant differences between the mean SCR scores for the two groups 
at the .05 or .10 level • This finding indicated graduates of the 
Undergraduate and Post-Degree programs did not differ in their use of 
effective management practices. 

Based on these findings, hypothesis 3 was not rejected. 
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Hypothesis 4 

Hj^othesis 4: There is no significant relationship between 
instructional practices and classroom management practices used by 
progr^ graduate teachers in the science classroom. 

This hypothesis tested for a significant relationship between the 
use of inquiry activities and effective classroom management 
practices. Subscale B of the CAST:PP was used to measure the use of 
inquiry activities in the classroom and the SCR was used to measure 
the use of effective management practices. A Pearson product moment 
correlation coefficient was computed between scores on the CASTiPP 
subscale B, adjusted for the influence of students' grades, and the 
SCR. It was also computed between unadjusted CASTtPP scores and 
scores on the SCR. A significant correlation at the .001 level was 
found between the SCR and both the adjusted and unadjusted CAST:PP 
subscale B scores. Teachers who were found to use inquiry activities 
were more likely to be effective classroom managers than were teachers 
who did not use such activities. 

Based on these findings, hypothesis 4 was rejected. 

Hypothesis 5 

Hypothesis 5: There is no significant relationship between 
selected program graduate teachers* characteristics or situational 
variables and their views toward the instructional practices which 
should be used in the science classroom. 
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This hypothesis was concerned with the identification of 
predictor variables for the dependent variable, attitude toward the 
use of inquiry activities. The composite score on the SCACLrTP was 
used to assess attitudes toward inquiry. The predictor variables 
dealt with teacher characteristics and situational variables related 
to the students, class, school community and administration. Data for 
these variables were collected from the Teacher Questionnaire, Student 
Questionnaire and Administrator Questionnaire. 

Stepwise multiple regression analysis resulted in the 
identification of one teacher-related variable and three situational 
variables as significant predictors. The teacher-related variable was 
the teachers' pupil control ideology. Teachers who valued the use of 
inquiry activities in the science classroom were more likely to be 
humanistic in their pupil control ideology. The three situational 
variables which were found to be significant predictors were related 
to class size, administrative support for discipline and students' 
grades in class. Teachers who indicated the size of their class was 
not a constraint to effective instruction and had sufficient 
administrative support for discipline were found to hold more positive 
attitudes toward use of inquiry. 

Based on these findings, hypothesis 5 was rejected. 

Hypothesis 6 

Hypothesis 6: There is no significant relationship between 
selected program graduate teachers* characteristics or situational 
variables and the instructional practices they use in the science 
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c1 assroom. 

This hypothesis was concerned with the identification of 
predictor variables for the dependent variable, use of inquiry 
activities. Subscale B of the CAST:PP, adjusted for the influence of 
students' grades, was used to assess teachers' use of inquiry 
activities in the classroom. Two separate regression analyses were 
performed, each using a different set of independent variables. One 
set included subscale A (adjusted) of the CASTrPP "The student-teacher 
relationship" while the other set excluded this variable. The two 
regression analyses just described were also performed using 
unadjusted CAST:PP scores to determine what difference, if any, the 
adjustments made in the results. 

Four variables were found to be significant prec*icto»^s based upon 
the results of multiple regression analysis inclUL '^^ . STrPP subscale 
A (adjusted) scores among the set of independent varidbles. These 
were: the student-teacher relationship, teacher's perception of the 
lack of discipline problems in the classrooms, the type of 
administrative support for discipline the teacher feels is appropriate 
and the administrator's perception of his/her role in identifying the 
teacher's weaknesses in handling discipline. 

The same analysis was conducted without subscale A (adjusted) 
scores being included among the independent variables. Results of 
this analysis, as compared to when subscale A (adjusted) was included, 
found a new predictor variable, use of effective management practices, 
replacing the variable, the student-teacher relationship, as the 
strongest predictor of the use of inquiry. Two of the predictor 
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variables were the same as when CAST:PP subscale A (adjusted) was 
included in the analysis. These were the teacher's perception of the 
lack of discipline problems and the type of administrative support for 
discipline that the teacher perceives is appropriate. The remaining 
two significant predictors were not found to be significant predictors 
when subscale A (adjusted) scores were included. These new variables 
were student's gender (favoring females) and the level of satisfaction 
with the instructional support received from the administration. 

The two analyses described above using adjusted CASTrPP subscale 
A and B scores, one including subscale A and one excluding it from the 
set of independent variables, were also performed using unadjusted 
scores. When unadjusted CASTrPP subscale A scores were included among 
the set of independent variables, two of the significant predictors 
were found to be the same as when adjusted scores were used. These 
were the student-teacher relationship and the teacher's perception of 
the lack of discipline problems. The other variables found to be 
significant predictors in this analyis were not found to be 
significant predictors when CASTrPP adjusted scores were used. These 
were: the teacher's attendance at professional meetings, gender of 
students (favoring females) and the adminstrator 's perception of the 
type of instructional support that should be provided. 

When CASTrPP subscale A (unadjusted) scores were excluded from 
the set of independent variables and CASTrPP subscale B (unadjusted) 
was used as the criterion (dependent) variable, three of the 
significant predictors were the same as when adjusted CASTrPP subscale 
B scores were used. These variables werer the teacher's perception 
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of the lacL of discipline problems, the type of administrative support 
for discipline the teacher perceives is important and the gender of 
the students (favoring females). Two variables were new to the 
equation. These were: the student's liking of the class, the 
administrator's perception of the type of assistance for instruction 
that should be given to teachers and the teacher's attendance at 
professional meetings. 

Based upon the results using adjusted scores, teachers rated high 
in their use of inquiry activities were more likely to be perceived by 
students as having positive student-teacher relationships and using 
effective classroom management practices. In addition, these teachers 
perceived that they had no discipline problems in their classroom and 
perceived that they worked with administrators who provided sufficient 
support for discipline and instruction. 

Based on these findings, hypothesis 6 was rejected. 

Hypothesis 7 

Hypothesis 7: There is no significant relationship between 
selected program graduate teachers' characteristics or situational 
variables and the classroom management practices they use in the 
science classroom. 

Hypothesis 7 was concerned with the identification of predictor 
variables for the dependent variable, use of effective management 
practices. The composite score on the SCR was used as a measure of 
effective management. The independent variables dealt with teacher 
characteristics and situational variables related to the students. 
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class, school community and administration. 

Results of stepwise multiple regression analysis found several 
variables to be significant predictors. These variables were: 
students' feeling of how much is learned in class, the science content 
area of the class and teachers' attitude toward the type of assistance 
administrators should provide for discipline. 

Teachers rated high in their use of effective classroom 
management practices taught students who felt they learned a great 
deal in class, were more likely to teach chemistry and felt 
administrators should work with teachers with respect to handling 
discipline problems. 

Based on these findings, hypothesis 7 was rejected. 

Discussion 

Program Comparisons 

The results of this study indicate that graduates of the Post- 
Degree Program hold more positive attitudes toward the aspect of 
inquiry dealing with laboratory preparation than do graduates of the 
Undergraduate Program, In attempting to determine a reason for this 
finding, there is no indication from the data gathered that graduates 
from the two programs differ with respect to variables related to the 
settings in which they teach. It is not likely, therefore, that the 
differences in attitudes are due to different in-service experiences. 
It is possible that the differences are related to different 
experiences received during the two programs. They might also be 
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related to differences in the science content background between 
individuals graduated from the two programs. Support for this latter 
idea comes from several studies in which the relationship between 
attitudes toward inquiry and background characteristics were 
examined. These studies have found secondary science teachers with 
more science content hours were found to react more favorably to 
inquiry instruction (Bl ankenship, 1964; Lararowitz et. al^, 1978). 
Typically Post-Degree teachers have pursued a science content area in 
greater depth than have teachers from the Undergraduate Program. 
Whether or not they have taken a greater number of science content 
hours is not known as no data on the quantitative and qualitative 
differences in the science content backgrounds between the two groups 
were collected. 

Findings from this study indicate that the teacher graduates from 
the Undergraduate and Post-Degree Programs are similar in their use of 
inquiry instruction. This finding is supported by results of Swami's 
(1975) follow-up study of graduates of the science education program 
at Ohio State. Although he used a limited sample of Post-Degree 
graduates, he reported no significant differences in the use of 
inquiry activities between science teachers prepared in the different 
versions of the science pre-service program. 

It is interesting to note that the graduates of the Undergraduate 
and Post-Degree Programs differed with respect to their attitudes 
toward inquiry but did not differ in their use of inquiry 
activities. Graduates of the Post-Degree Program held more positive 
attitudes toward inquiry but were not implementing more of these 
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activities in the classroom. A similar finding in which differences 
in attitude were not translated into differences in practice was found 
when resulvs of this study were compared to results of an earlier 
follow-up study conducted by Swami (1975). The mean SCACLrTP 
composite score for program graduate teachers from this study was 
significantly lower than for program graduates participating in 
Swami 's study while the mean subscale B CAST:PP score did not differ 
for individuals participating in the two studies. This indicates, 
that despite more positive attitudes toward inquiry among graduates 
who participated in Swami 's study 10 years ago, they did not implement 
more inquiry activities in the classroom than program graduates who 
participated in this study. 

These findings point to the possible impact the school setting 
has on the use of inquiry. Data from this study found a number of 
situational variables related to the use of inquiry and are discussed 
in the next section. These situational variables deal with the 
students and school administration. Situational variables not 
examined in this study were the attitudes and practices of peer 
teachers. It is possible that these also impact upon program 
graduates use of inquiry. Support for this idea comes from a study of 
OSU project and non-project pre-service teachers conducted by Brown 
(1972). He found that the cooperating teachers* use of inquiry 
activities was the strongest influence on pre-service teachers' use of 
such activites. It is possible that the relationship he found between 
cooperating teachers and pre-service teachers also e^-';*^l.s between 
in-service teachers. 
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The results of this study present evidence to support the idea 
that the Post-Degree Program is a valuable alternative approach to 
science teacher certification. For the individuals electing to 
enroll, the program has been shown to be as effective as the 
Undergraduate Program in developing competencies needed to be 
successful in the classroom and does so in less time. 

Attitudes Toward Inquiry 

Results of this study found that teachers who felt more positive 
toward using inquiry activities possessed a more humanistic student 
control orientation. This finding appears reasonable because to teach 
science by inquiry requires less restrictive, less teacher-controlled 
activities. These types of activities would require teachers to be 
more trusting of students and to have confidence in students' ability 
to be self-disciplining and responsible. This finding, which suggests 
that humanistic control orientation is highly compatible with a 
philosophy supportive of inquiry instruction, is supported by previous 
research (Hoy and Blankenship, 1972; Jones and Blankenship, 1970; and 
Jones and Harty, 1978). 

Results of several studies have shown that class size and 
administrative support influence teachers' use of inquiry instruction 
(James, 1978; Pugh, 1965; and Swami, 1975). The present study 
provides evidence to suggest that these two variables also influence 
teachers' attitudes toward inquiry instruction. Teachers who felt 
class size was not a problem and who worked with administrators that 



130 



provided support from classroom discipline and instruction held more 
positive attitudes toward inquiry instruction. It appears that when 
teachers give thought to the appropriateness of inquiry they do so, in 
part, by reflecting upon the students and administrators with whom 
they teach. 

Use of Inquiry 

The use of inquiry was found to be strongly associated with 
positive student-teacher relationships and ability to effectively 
manage the classroom. This latter finding supports the conclusion 
that management success impacts upon instruction and suggests that 
teachers who have difficulties in controlling students are less likely 
to use activities, such as inquiry, that are difficult to manage. In 
addition, the finding that management success was more closely 
associated with use of inquiry than it was with positive attitudes 
toward inquiry indicates that discrepancies between teache^^ altitude 
and practice may be largely related to classroom management 
difficulties. This conclusion is compatible with findings of Swami 
(1975) and Shay (1974). Swami reported that te^.. s who indicated 
having discipline-related problems implemented fewer inquiry-oriented 
activities. Similarly, Shay found that teachers who valued inquiry 
activities but did not use them in the classroom reported problems in 
control of classroom operations. 

Findings of the present study indicate that administrative 
support for discipline end instruction are important conditions 
associated with teachers' use of inquiry instruction. This is also 
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supported by earlier studies using teacher graduates from science 
education programs at The Ohio State University (Brewington, 1971; 
Cignetti, 1971; and Swami, 1975), If administrators, want to promote 
inquiry instruction, it would behoove them to work with their science 
teaching staff to insure appropriate support is provided. 

The results of this study found that the school setting (urban, 
suburban or rural) was not significant correlated to program 
graduates' use of inquiry. This apparent stability in the use of 
inquiry over varying school settings may be explained, in part, by the 
influence of the Undergraduate and Post-Degree Programs, During the 
programs, pre-service teachers acquire early field experience in both 
urban and suburban school settings. It is possible that this exposure 
may help to equip them with the skills needed to successfully 
implement inquiry activities in a diversity of settings during later 
in-service experience. 

Results of this study also found that the number of years of 
teaching experience was not significantly correlated to the use of 
inquiry activities, thus indicating that graduates with one to five 
years of teaching experience were similar in the use of inquiry. This 
relationship was also found by Swami (1975) in his follow-up study of 
OSU program graduates. If this stability in teaching practices over 
varying years of experience is related to the impact of the pre- 
service programs, it does suggest that the programs have a long term 
influence on graduates' use of inquiry activities in the classroom. 

The finding that students' assessment of teachers' use of inquiry 
is influenced by the grades they receive points to the possible 
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biasing of results from earlier studies assessing outcomes of the 
science education certification program at The Ohio State University 
(a review of these studies is found in Chapter II). 

Classroom Management Practices 

This study found that students who were taught by teachers who 
had strong classroom management skills felt that they learned a great 
deal in class. This is perhaps a result of teachers who are 
successful classroom managers, and who therefore waste little class 
time on discipline problems, are able to spend more time on-task 
dealing with learning activities. This idea is consistent with 
research on classroom management in which it has been shown that 
effective management practices result in increased student achievement 
(Anderson, Evertson, and Emmer, 1980; Evert son and Emmer, 1982; and 
Sanford, 1984). Although this study did not attempt to directly 
measure student achievement, it did measure student perception of what 
was learned in class. If amount learned in class, as perceived by 
students, can be taken as an indirect measure of achievement, results 
of this study provide additional support for the idea that management 
success impacts upon student achievement. 

This study found that chemistry teachers were more likely to be 
rated high in their classroom management skills than teachers of other 
science content areas. A possible explanation for this finding is 
that chemistry is perceived as an orderly, exact science and students 
in laboratories work with potentially dangerous materials, more so 
than in other science content areas. As a result, chemistry teachers 
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may perceive a stronger need to maintain a well-managed classroom and 
therefore, strive to meet this objective. 

» 

Recommendations 

Related to the Programs 

1. Results of this study found management success an important 
condition associated with the use of inquiry. In order to promote 
inquiry, pre-service teachers should be exposed to recent research in 
the area of classroom management and be encouraged to apply these 
findings during field experiences. 

2. The science education programs should continue to emphasize 
the use of inquiry and strive to place pre-service teachers in field 
settino>' which are supportive of this type of instruction. Results of 
this study indicate these settings would be ones where classroom 
discipline is not perceived as a problem and the administration 
provides sufficient support for discipline and instruction. 

3. Pre-service teachers should be given opportunities to develop 
skills in communicating with school administrators so that they make 
optimum use of support for discipline and instruction provided by the 
administration. 

4. The science education programs should place an emphasis on 
the importance of developing a positive student-teacher relationship, 
as it was found to be closely related to the use of inquiry. 
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Related to the School Administration 
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1. In order to promote inquiry instruction, school 
administrators should make efforts to work with indi\/idual teachers to 
provide the support for discipline and instruction which best meets 
the needs of each teacher. 

2. School administrators should be sensitive to the constraints 
that class size imposes on the teachers' attitudes toward using 
inquiry activities. 

3. School administrators should consider using the CAST:PP and 
SCR as formative evaluation instruments with in-service teachers. 

Related to Future Research 

1. Studies similar to this one should be conducted in order to 
contribute to past and present longitudinal efforts to examine 
outcomes of the science education programs. 

2. Studies assessing the attitudes toward inquiry as well as the 
use of inquiry and classroom management practices of peer teachers 
working with program graduates should be conducted. These data could 
be used to determine what influence peer teachers have on the 
attitudes and practices of program graduates. 

3. Studies should be conducted to determine the impact that 
teachers' attitudes and practices have on student outcomes related to 
concept knowledge, process skills and affective skills. 

4. Studies should be conducted to further examine differences 
found between Undergraduate and Post-Degree graduates with respect to 
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their attitudes toward the use of inquiry activities. By assessing 
these attitudes before, during and after the program, it would be 
possible to determine if these are pre-existing differences or if they 
develop as a result of the experiences provided by the programs. If 
differences are found to exist before students begin the program, it 
would be valuable to collect data on the quantitative and qualitative 
differences in science content backgrounds for these beginning pre- 
service teachers. This would help identify a possible reason for the 
differences. If differences are found to exist only after completion 
of the program, it is likely that the experiences provided during the 
program are responsible. This information could be used for possible 
program modification. 

5. When the CAST:PP is used in future studies, data on student 
characteristics should be collected and examined to determine what 
influence they might have on student responses. This would serve to 
enhance the validity of the instrument. In addition to data on 
personal characteristics and attitudes toward science, data on whether 
or not students have taken inquiry-oriented science classes in 
previous years should be collected. 
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The Ohio State University College of Educetlon 

Department of Educational 
Theory and Practice 

Science and Mathematlca 

249 Arps Hall 

1945 North High Street 

Columbus. Ohio 43210-1 172 

Phono 614-422-4121 

December 12, 1985 



Dear Program Graduate, 

The Faculty of Science and Macheraatlcs Education at The Ohio State University 
Is currently attempting to Identify the employment status of those Individuals 
who received science teacher certification through the teacher education 
program. This Information Is Important to us as we look toward reviewing our 
present program. 

Enclosed you will find an Occupational Status Survey. It would be most 
appreciated if you would please take a few minutes to complete this survey so 
that we might have an up-to-date record of the employment status of our 
graduates. Your help In this matter is crucial to the success of our efforts. 

Please return the enclosed survey at your earliest convenience In the return 
envelope provided. 

Thank you. 

Sincerely, 



Patricia E. Blosser 
Professor Science Education 



Melissa Conrath 

Graduate Research Associate Science Education 

Stanley L. Helgeson 
Professor Science Education 



OCCUPATIONAL STATUS SURVEY 
THE FACULTY OF SCIENCE AND MATHEMATICS EDUCATION 



Name 



last 



first 



middl e/former 



Present Address 



City 



State 



Zip. 



Telephone ( ) 



EMPLOYMENT STATUS 

I am not currently employed as a teacher in a public or private school. 

Current employment or position 

(if nore please indicate) 

I am currently employed as a teacher in a public or private school. 

Subjects taught 



name of school district 



name of principal 



Name and address of school building: 



name of school building 



address 



city, state 



zip code 
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INSTRUCTIONS FOR ADHINXSTERING THE INSTRUMENTS 



Thank you for agreeing to participate In the follow-up study of graduates from the 
science education program at The Ohio State University. Below Is an outline for 
administering the Instruments inclosed In this packet. 

Materials End » 

A. To be con^leted by students In any one of your/science classes: 

1. Checklist for Assessment of Science Teachers: Pupil Perception. 

2. Student Classroom Rating. 

3. Student Questionnaire 

( These three Instruments have been stapled 
together as one packet for each student . ) 

A single answer sheet Is provided for students to respond to 
all three of the above Instruments. 

B. To be completed by you, the program graduate: 

1. Teacher Questionnaire (answers to be written on the questionnaire 

Itself). 

2. Science Ci(assroom Activity Checklist: Teacher's Perception 

(answer sheet provided). 

How to Adrolnlster 

A. Student materials 

1. Select any one of your science classes to administer the three 
Instruments which are stapled together as one packet. 

2. Ask students to place their answers on the answer sheet provided. 

3. Student names are not required on the answer sheets. This Is 
done to promote honest responses. Please encourage them to 
respond as honestly as possible. 

4. It should take the class approximately 20-25 minutes to complete 
the materials. 

B. Teacher materials 

K Please complete the two Instruments (Teacher Questionnaire and th? 
Science Classroom Activity Checklist: Teacher Perception) at your 
convenience. 

2. Answers for the Teacher Questionnaire should be placed on the 

questionnaire Itself. An answer sheet Is provided for the Science 
Classroom Activity Checklist: Teacher Perception. 
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Return of Materials 

A. Please place the following materials in the envelope included in your 
packet. 

1. Student answer sheets. 

2. Teacher Questionnaire, 

3. Answer sheet to the Science Classroom Activity Checklist: Teacher 
Perception, 

B. Some of the graduates participating in this study have been asked to 
return the materials through the U.S. mail in the enclosed envelope. For 
those individuals* postage has been provided on the envelope. For others, 
arrangements have been made to have the materials picked up by someone 
from Ohio State* 



Thank you, aga1n» for your cooperation. 





Hellssa Conrath 
Research Associate 



Patricia E. Blosser 

Professor of Science Education 



MC/PEB/amp 
Enclosures 
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APPENDIX C 
INSTRUMENTS 

Science CI assroof P '.r -v ities Checklist: Teacher's 
PerceptiorT TSCAC'' ' 

SCACL:TP Answer Key 

Checklist for Assessment of Science Teachers: Pupils ' 
Perception (CAST:Pn 

Student Classroom Rating (SCR) 
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SCIENCE CLASSROOM ACTIVITY CHECKLIST: TEACHER'S PERCEPTIONS 

The purpose of this checklist Is to determine the types of activities 
which you feel should take place In your science classroom. The classroom, 
for purposes of this Instrument, Is definrd to Include the laboratory. Each 
statement describes some classroom acti vity(1t?s) . The ^'.Mvltles are not 
judged as either good or bad; therefore, this checklist Is not a test and Is 
not designed to evaluate you. You are to read each statement and decide If 
the statement Is true or false based on what you feel should take place In 
your science classroom, 

SAMPLE QUESTION 

Checklist Answer Sheet 

T F 

1. All students should always wear laboratory 1. ( ) ( ) 
aprons in the laboratory. 

If the statement describes what should occur In your science classroom, 
place an "X" In the space under the lei*- r T (True) on the answer sheet; If 1t 
does not, place an "X" In the space under the letter F (False). 

All of the statements must be responded to, so If a statement Is not 
completely true or false you will have to decide whether 1t Is more true thin 
false or vice-versa and make the mark accordingly. 

All answers should be recorded on the answer sheet provided. NO HARKS 
should be made on the checklist. 

There is no time limit for completing this checklist. 

Begin 
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1. The student's role is to copy down and memorize what the teacher tells 
him/her. 

2. Students should frequently be allowed time in class to talk among 
themselves about ideas 'n science. 

3. Over 25% of the class time should be devoted to students answering orally 
or in writing answers to questioiiS that are in the textbook or in study 



4. Classroom laboratory activities, such as experiments and demonstrations, 
should usually be performed by students rather than by the teacher. 

5. Science classes should provide for some discussion of the problems facing 
scientists in the discovery of a scientific principle. 

6. If a student disagrees with what the teacher says, he/she should say so. 

7. Most questions students ask in class should be to c}arWy statements made 
by the teacher or the text. 

8. It is important that students discuss the evidence behind a scientist's 
concl usion . 

9. A majority of class time should be spent lecturing about science. 

10. A teachpr should be very hesitant to admit his/her mistakes. 

11. A teacher should generally provide the answer when students disagree 
during a discussion. 

12. It is desirable for teachers to frequently repeat to their students 
almost exactly what is in the textbook. 

13. A teacher should frequently cause students to explain the meanings of 
statements, diagrams, graphs, etc. 

14. Science shoui(f be presented as having almost all of the answers to 
questions about the natural world. 

15. Teacher questions should require students to think about ideas they have 
previously studied. 

16. Teacher questions should force students to think about the evidence that 
is behind the statements that ar^ made in the textbook. 

17. The general objectives of a lesson should be understood by the students 
before work on the lesson is begun. 

18. Students should learn most of the details stated in tho text. 

19. It is important that students frequently write out definitions to word 
lists. 



guides. 
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20. When reading the textbook, students should be expected to look for the 
main problems (Ideas) and for the evidence that supports them. 

21. Students should be taught how to ask themselves questions about 
statements In the text. 

22. The textbook and the teacher's notes should provide about the only 
sources of scientific knowledge for class discussion. 

23. Students should often read In sources of science Information (books, 
magazines, etc.) other than their textbook. 

24. The student should often be required to keep outline notes on sections of 
the textbook. 

25. The textbook Is based on scientific fact and as such should not be 
questioned by students. 

26. Tests should Include many Items based on what students have learned In 
their laboratory Investigations. 

27. Tests should often requi re writing out the definitions of terms. 

28. Tests should often ask students to relate Ideas that they have learned at 
different times. 

29. Tests should often require the figuring out of answers to new problems. 

30. Tests should provide data the students have not seen previously and ask 
the students to draw conclusions from these data. 

31. Tests should often require students to put labels on drawings. 

32. Student evaluation should Include formal means of evaluating the 
performance of skills learned In laboratory activities; e.g. observation. 
Interpretation of data, etc. 

33* Tests should seldom contain problems which Involve the use of mathematics 
In their solution. 

34. Students should occasionally be given problems for which they must design 
ways of looking for solutions. 

35. Students should occasionally be given research reports and asked to 
evaluate the procedures used in looking for solutions to the problem. 

36. It is a waste of time after a test to have students discuss questions 
they have on the test. 

37. Students should be told step-by-step what they are to do in the 
1 aboratory . 

38. Students should spend time before most laboratory investigations in 
discussing the pi'rpose of the experiment. 
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39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

4 7. 

48. 

49. 

50. 

51. 
52. 

53. 

54. 

55. 

56. 



Equipment and solutions should not be gathered and/or prepared In advance 
of laboratory sessions. 

Science laboratories should meet on a regularly scheduled basis (such as 
every Tuesday and Friday). 

The laboratory should often be used to Investigate a problem that comes 
up In class. 

A laboratory should usually precede the discussion of the specific topic 
In class. 

Laboratory activities should usually be related to the topic that Is 
being studied In class. 

Students should usually know the answer to a laboratory problem that they 
are Investigating before they begin the experiment. 

Most laboratory activities should be done by the teacher or other 
students while the class watches. 

It should be expectea that the data collected by various members of a 
class will often be different for the same experiment. 

Ouring an experiment the students should record their data at the time 
they make their observations. 

Students should sometimes be asked to design their own experiments to 
seek answers to a question that puzzles them. 

Students should often ask the teacher If they are getting correct results 
In their experiments. 

The teacher should answer most of the students* questions about 
laboratory work by asking the students questions. 

One fourth or less of class time should be spent doing laboratory work. 

Students should always be required to follow teacher or laboratory manual 
specified ways of doing laboratory work. 

Laboratories should be directed at students thoroughly learning the names 
of specific structures and specific sequences of events. 

Laboratory observations should be discussed within a day or two after the 
completion of the activity^ 

After completion of b laborctory activity Individual students or student 
groups should have en opportunity to compare data. 

Students should be required to copy the purposes, materials, and 
procedures used In their experiments from the text or laboratory manual. 
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57. Students should be allowed to go beyond the regular laboratory exercise 
and do some experimenting of their own. 

58. Students should have an opportunity to analyze the conclusions that they 
have drawn In the laboratory. 

59. A class should be able to explain all unexpected data collected In the 
laboratory. 

60. Studen' s should spend time In the Interpretation of graphs and tables of 
the data which they collect. 
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SCIENCE CLASSROOM ACTIVITY CHECKLIST: TEACHER'S PERCEPTIONS 

ANSWER KEY 



1. 


F 


21. 


T 


41. 


T 


2. 


T 


22. 


F 


42. 


T 


3. 


F 


23. 


T 


43. 


T 


4. 


T 


24. 


F 


44. 


F 


5. 


T 


25. 


F 


45. 


F 


6. 


T 


26. 


T 


46. 


T 


7. 


F 


27. 


F 


47. 


T 


8. 


T 


28. 


T 


48. 


T 


9. 


F 


29. 


T 


49. 


F 


10. 


F 


30. 


T 


50. 


T 


11. 


F 


31. 


F 


51. 


F 


12. 


F 


32. 


T 


52. 


F 


13. 


T 


oo . 


r 


0 J • 


C 

r 


14. 


F 


34. 


T 


54. 


T 


15. 


T 


35. 


T 


55. 


T 


16. 


T 


36. 


F 


56. 


F 


17. 


T 


37. 


F 


57. 


T 


18. 


F 


38. 


T 


58. 


T 


19. 


F 


39. 


F 


59. 


F 


20. 


T 


40. 


F 


60. 


T 
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2. *CHECKLIST FOR ASSESSMENT OF SCIENCE TEACHERS: 
PUPIL'S PERCEPTIONS 



Directions : Circle the letter on the answer sheet which 
most closely states your honest behavior of your teacher or 
what usually happens In your classroom. Hark only one 
response under each of the questions. Hake all your 
responses on the answer sheet. Make no marks on this 
booklet. You may possibly find that each phrase in a 
particular response does not apply to your teacher. Please 
mark the one that most closely describes your teacher or 
what usually is happening in your classroom. Read all the 
responses before you choose one. 



For example, if Answer "B" for a particular question best 
describes your feelings, circle the letter in the 
appropriate space on the answer sheet. 



This instrument has been adopted from the work of William R. 
Brown, Betty J. Brown, and Robert W. Howe, 249 Arps Hall, 
The Ohio State University, November, 1970 edition. 



12. 



A 




C 



D 



E 
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How does you te ache r keep hi s class in orde r? 

a. Our teacher makes us feel free and natural . We are very Interested 
In and busy with school work. We are able to take care of ourselves. 

b. Our teacher sees to It that work goes on with little or no 
stopping. We usually pay attention to the work at hand. 

c. Our teacher Is able to bring the class back to order with a few 
warning looks or words. The room is fairly quiet. Some students are 
whispering and not paying attention. The teacher Is usually aware of 
minor misbehaviors . 

d. Our teacher tries but Is unable to control the class. We are 
restless. We do not pay attention. The classroom Is noisy. 

e. Our teacher is strict and rules with an Iron hand. Most students are 
tense and nervous. The classroom is very quiet. Students do not 
respect our teacher. 

Js^our teacher more interested In you or In the subject he/she Is 
teaching? 

a. Our teacher is Interested in us as people. He/she is aware that we 
can do, are Interested in, and need different things. Our teacher 
wants to help us with our personal problems as well as with the 
subject he/she is teaching. He/she tries and often does help us with 
our problems. 

b. Our teacher is aware of our different needs but does little to help 
us with them. He/she pays attention to our need to learn the subject 
he/she is teaching. He/she expects less of the lower ability 
students than of the higher ability students. 

c. Our teacher is aware of our different needs but thinks the teacher 
should teach only his/her subject. Our teacher talks about our 
Individual differences but does little about the differences. 

d. Our teacher does not pay attention to any of our individual needs. 
He/she is interested only in the subject he/she is teaching. 
Sometimes we do "busy work" that has little meaning to us. 

e. Our teacher Ignores us as individuals. He/she thinks only of 
learning the subject. Every student must learn the same things. We 
do "busy work", and we usually do work from the textbook. 
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How does your .teacher feel about students? 

a. Our teacher looks at us the way we really are. He/she Is friendly 
and understanding. He/she likes us and enjoys having us around. 
He/she listens to our opinions, 

b. Our teacher understands that we are able to learn and grow up but 
does little to help us. He/she seems to want to know us better. 

c. Our teacher often does not try to understand our feelings or 
opinions. He/she thinks we "just need to grow up". He/she usually 
grades us by what adults can do rather than by what we can do. 

d. Our teacher thinks of us as "little adults", not as teenagers. 
He/she tends to expect too much or too little of us. 

e. Our teacher does not try to understand us. He/she is not Interested 
In the opinions of teenagers. He/she Is often ill at ease or 
uncomfortable when we are with him/her. 

How does your teacher understand students who have behavior problems? 

a. Our teacher Is not as worried about students who misbehave In class 
as he/she Is about students who are "too quiet". He/she tries to 
figure out why students do certain things and help them solve their 
probl ems. 

b. Our teacher Is aware that students have problems. He/she looks for 
reasons \/hy students misbehave. He/she expects students to behave 
even -If they have problems, and he/she will punish them If he/she has 
to. 

c. Our teacher usually Is not aware that students have reasons for doing 
the things they do. He/she knows he/she should learn something about 
the background of his/her students, but often punishes Instead. 

d. Our teacher is not aware that students have problems. He/she treats 
all students who misbehave the same way. He/she always punishes 



e. Our teacher thinks students who do not obey are the most serious 
problems. He/she thinks the shy, quiet students are the "perfect 
students". He/she does not try to understand why students act the 
way they do. He/she punishes all students who misbehave. 



them. 
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a. Our teacher helps us understand the reason or purpose for a lesson 
before we start It. Our teacher often questions us on Ideas we 
studied earlier. He/she asks us f')r the facts behind the statements 
In our textbook. Our teacher often asks us to explain diagrams and 
graphs. 

b. Our teacher often questions us on Ideas we studied earlier. He/she 
asks us for the facts behind some of the Ideas In our textbook. 
He/she sometimes asks us to explain diagrams and graphs. 

c. Our teacher spends most of the time telling us about science. He/she 
repeats much of what our textbook says. Our teacher sometimes 
questions us about Ideas we studied earlier. 

d. Our teacher sometimes repeats exactly what our textbook says. If 
students do not agree, our teacher usually tells us who is right. 
Most of the tima our teacher tells us about science. 

e. Our teacher shows us that science has most of the answers to 
questions about the natural world. If students do not agree during a 
discussion, our teacher tells us who Is right. Our teacher often 
repeats exactly what our textbook says. 

How does your teacher us3 the textbook and reference materials? 

a. Our teacher expects us to find the major Ideas In our textbook. We 
must also find the facts to prove the Ideas. He/she shows us how to 
question Ideas In our textbook. Our teacher often provides time to 
read about science In magazines and other books. 

b. Our teacher expects us to learn some of the details In our 
textbook. We can use magazines and other books In the room If we 
want. Our teacher shows us how to question Ideas In our textbook. 

c. Our teacher expects us to learn many of the details In our 
textbook. We look for some of the major Ideas In our textbook. We 
also find the facts to prove the Ideas. We sometimes outline parts 
of our textbook. The only science we talk about Is from our 
textbooks and our teacher's notes. 

d. Our teacher expects us to outline part of our textbook. The only 
science we talk about Is from our textbook and our teacher's notes. 
We must learn most of the details In our textbook. 

e. Our teacher does not like us to question Information from our 
textbook. We often write out definitions to words. We must outline 
parts of our textbook. We must memorize most of the details In our 
textbook. 
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CAST: PP 



li!l?LlCLZ9yr..^LS_ts J_1_ke2_Ho^^ t hey used? 

a. Our tests have many questions about our laboratory work. Our tests 
often require us to figure out answers to new problems. Sometimes we 
find ways of looking for answers to problems. Often we do things on 
the test that we have learned In our laboratory such as making 
observations and explaining data. 

b. Our tests have many questions about our laboratory work. Our tests 
sometimes require us to figure out answers to new problems. 
Sometimes we do things on the test that we have learned in our 
laboratory such as making observations and explaining data. 

c. Our tests soaietimes ask us to label drawings. Our tests sometimes 
have questions about our laboratory work. Sometimes we must tell 
about Ideas that we learned earlier. 

d. Our tests often ask us to write out definitions to words. We do not 
use mathematics to answer questions on our tests. Often we must 
label drawings, 

e. Our tests often ask us to write out definitions to words. Often we 
must label drawings. We do not use mathematics to answer questions 
on our tests. We do not have a chance to talk about the test 
questions In class. 

LO. What do you do in the laboratory? 

a. We talk about the reasons for an experiment before we do It. We 
often try our own ways of doing the laboratory work. We can compare 
our answers to those of others when we are finished. We are allowed 
to do experiments on our own. 

b. We talk about the reasons for most experiments before we do them. 
The data one student gathers from an experiment are often different 
from the data gathered by another student. We may do some 
experimenting on our own. 

c. We sompt^\^3 taU about the reasons for experiments. He sometimes 
compart:- ^nr answers to those of others when we are finished. We 
spend then one third of our time doing laboratory work. 

d. We sometimes know the answer to a question before we do an 
experiment. We seldom talk about the reason for an experiment. We 
spend less than one fourth of our time doing laboratory work. 

e. We are not allowed to do experiments on our own. He Know the answer 
to a question before we do an experiment. We do not talk about the 
reasons for an experiment. We spend very little of our time doing 
laboratory work. 
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STUDENT CLASSROOM RATING 
BEST DESCRIBES YOUR FEELINGS AHO CIRCLE THE APPROPRIATE A.NSWER OK YOUR ANSWER SHEET. 



Does your teacher give clear directions and assignments? 

A. Never clear 

B. Occasionally clear 

C. Usually clear 
0. Always clear 

How often does your teacher allow an activity to .ontinue too long, until 
students begin to get restless and no longer pay attention? 

A. Always 

B. Usually 

C. Occasionally 
0. Never 



How o*5edient are the students in your classroom? 

A. Students coitinonly defy the teacher and are disot'^ 

B. Soinetiines students obey and sometimes they don*t 

C. Students usually obey the teacher 

0. Students almost always obey the teacher 

How often does your teacher have materials for laboratories available and ready when the lab begi 

A. Lab 1$ always delayed while the teacher gathers materials 

B. Lab is usually delayed while the teacher gathers materials 

C. Only on occasion is lab delayed bscause materials are not ready 
0. Lab is never delayed, materials are always available 

E. Does not apply, we do not have labs in science class 

When torking In small groups, such as in lab, does your teacher check to see how your 
work Is coming along? 

A. Never 

B. Occasionally 

C. Usually 
0. Always 



Does your teacher enforce rules about acceptable student behavior? 

A. Teacher never enforces rules 

B. Teacher occasionally enforces pules 

C. Teacher usually enforces rules 
0. Teacher always enforces pules 

an'a'cMvi'Jj?""*^ ^'"^'^ °^ ^'^^ '^"^^ ^egin 

A. Between five and ten L^^nutes 

B. Between three and fi-a ft.'nutes 

C. Between one and three ftJnutes 
0. Less than one minute 



wncSntrrtioJ?^" ^^'^ ^" * ^^^'^"^ ^" " attention or 

A. Never gets it together 

B. Shortly after the beginning of class 

C. Halfway to three-fourth of the way through class 
0. Never loses attention or concentration 

h::di"sr::;s:iij nk;n;"frp^:tiSe??^?^;?t:ji?^n"r* -^^-^ - ^^^"-^ " ^^-^^-^ 

A- Not vepy B. Occasionally c. Usually D. Vepy 

Trl °rl^l^tiV i^rtJ"'*""" ^^'Vl*^'- get out of h^n- to a point whepe rest of the students 
are not doing what they are supposed to be doing? 

Never b. Occasionally c. Usually O, A'ways 
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QUESTIONNAIRES 

1. Student Questionnaire 

2. Teacher Questionnaire 

3. Administrator Questionnaire 
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SU:;cNT QUESTIONNAIRE 

Bfi lov c^re some questions related to your aclence classes in school. To answer, please 
(?1rclej the most appropriate letter. IM^re your answers on this sheet. We ask that you 
answer honestly. Your answers will be kept strictly confidential. 



How do your grades in this science class compare 
to your other classes? 

A. higher than any of my other grades 

B. higher than most of my other grades 

C. aooiit the same as my otner grades 



D. lower than most of my other grades 

E. lowest of all niy grades 



2. In general, v/hat grades do you get In this class? 

A. I usually get A's D. I usually get D's 

B. I usually get B's E. I usually get E's or F's 

C. I usually get C's 

3. In general, do you enjoy being in this class? 

A. never D. usually 

B. rarely E. always 

C. sometimes 



4. In general, have you enjoyed your science classes before this year? 

A. never D. usually 

B. rarely E. always 

C. sometimes 

5. In general, have you learned much in this class? 

A. nothing D. quite a lot 

B. very little E. a great deal 

C. an average amount 



Has this class helped Increase your interest in science? 

A. definitely no p. mostly yes 

^- "^os^ly "0 E. definitely yes 



C. uncertain 



Are you looking forward to taking more courses in science? 
A. definitely no p. mostly yes 

^- '"os^ly "° E. definitely yes 

C. uncertain 



What is your sex? 
A. female 
8. male 
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TEACHER QUESTIONNAIRE 

This questionnaire is designed to collect information about your academic 
background and teaching load. All information will be kept confidential. 

Please feel free to add additional comments. 
1. Name 



Last First 

2. Age in Years 

3. Please Indicate degree(s) you have to date completed: 



a. B.S.« B.A. 
M.S., M.A. 



Major Minor Institution Year 

Completed 



b. How ni3?',y graduate quarter hours have you completed beyond your last 
degree: 

0-2 21-30 

3-9 30+ Hours 

10-20 Hours 



c. What academic quarter year were you last enrolled in college: 



Quarter Year 

d. How many quarter hours have you completed in the following science 
content areas since receiving certification at Ohio State? 

Completed at OSU Completed at Another 

Sin ce Certification Institution Since 

Receiving Certification 

Life Science 

Earth Science 

Physics 

Chemistry ' 
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4. Total number of years of teaching experience (include this year as one): 
Years 

5. Number of years teaching in current school (include this year as one): 
Years 

6. Please name the professional organizations to which you belong. 



b. How many state or national meetings of professional organizations do 
you usually attend each year? 

None 1-2 

3-4 More than 4 

7. Have you been involved in curriculum development committees in your 
school : 

Within the last year? yes no 

Within the last 2 years? yes no 

B. How much influence do you feel you have in determining the science 
curriculum for your building (check one)? 

Considerable Some None 

9. How much influence do you feel you should have in determining the science 
curriculum for your building (check one)? 

Considerabl e Some None 

10. a. Total number of preparations you have each day? 

b. Total number of class periods you teach each day? 
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11. Using your class which Is a part of this study, please respond to the 
fol lowing: 



a. Title of class 



b. Textbook used for this class: 



Author 



Year Published 



Name 

c. rti.Tir.er of students In class ^ 

d. Number of years you have taught this class (Include this year as 
one ) 

e. Is this class modified, regular, or advanced? 



f. Is the ability level of the students low, average, or 
high? 

g. Which of the following do you feel 
have been constraints to the effective 
functioning of your science class this year: 



1, Size of Room 

2, Lack of equipment and supplies 

3, Poor facilities for lab 

4, Curriculum materials used 

5, Lack of preparation time 

6, Administrative and non-teaching 
responslbll Itles 

7, Too large a class size 

8, Lack of interest, motivation In students 

9, Low ability level of students 

IC, Lack of parental encouragement, concern 

11. Discipline, control, behavior problems 

12. Academic range of students 

13. Support from administration 



2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 



3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
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h. Which best characterizes the type of science instructional materials 
you actually use in your school . (Check One) 

A textbook; use wit ?ry little modification 

A textbook; use parts and supplement with other materials 

Several textbooks, use each when it is most appropriate 

Teacher developed materials for a local program 

Other (specify) 



1. Which best characterizes the type of science instructional materials 
you prefe r to use In your school, (Check one) 

A textbook; use with very little modification 

A textbook; use parts and supplement with other materials 

Several textbooks, use each when It Is most appropriate 

Teacher developed materials for a local program 

Other (specify) ^ 



14. Whc^n you have a d1<iciplinary problem what kind of help can you expect from 
the administration? (Check One) 

All the help I need 

Host of the help I need 

About half the help I need 

' Little of the help I need 

. None of the help I need 

15. Are you satisfied or dissatisfied with the Instructional support you 
receive from your administrators? (Check One) 

Very satisfied 

Satisfied 

Neutral 

Dissatisfied 

Very dissatisfied 
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Your responses to Items 16 through 19 Indicate what you feel should be done 
and what is done in your school to best achieve the goals of the science 
program. • Use the response choices to the right to answer these Items. 



Response Choices 



Which apprujch should 
your pri nci pal /supervisor 
use concerning the science 
teacher using a variety and 
balance of instructional 
technique in the teaching 
of science? 



a. The administrator helps 
the science teacher 
identify and clarify the 
areas of concern to the 
science teacher and then 
works with him to formulate 
plans for improvement and/or 
implementation . 



Which approach does your 
principal/supervisor use 
concerning the science 
teacher using a variety 
and balance of instructional 
techniques in the teaching' 
of science? 



b. The administrator makes 
the science teacher 
responsible for determining 
whether iinprovement is 
desirable, providing help 
when and if the science 
teacher asks for it. 



18. Which approach should 

your principal/supervisor 
use concerning the handling 
of student discipline problems 
by the science teacher? 



c. The administrator 

identifies the science 
teacher's weaknesses and 
formulates plans for his 
improvement, perhaps making 
suggestions for implementing 
the Improvement plans. 



19. Which approach does your 

principal/supervisor use 
concerning the handling of 
student discipline problems 
by the science teacher. 
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St u d e n Co n tro 1 _ d eol ogy 

Please Indicate your personal opinion by circling the appropriate 
response . 



20. It is desirable to require pupils to sit 

in assigned seats during assemblies. SA A U D SD 

21. Beginning teachers aro not likely to 
maintain strict enough control over 

pupils. SA A U D SD 

22. Teachers should consider revision of 
their teaching methods if these methods 

are criticized by their pupils. SA A U D SD 

23. The best principals give unquestioning 
support to teachers in disciplining 

pupils. SA A U D SD 

24. Pupils should not be permitted to 
contradict the statements of a teacher 

class. SA A U D SD 

25. It is justifiable to have pupils learn 
many facts about a subject even if the 

facts have no immediate application. SA A U D SD 

26. Too much pupil time is spent on guidance 
and activities and too little on 

academic preparation. SA A U D SD 

27. Being friendly with pupils often leads 
to problems in the student/teacher 

relationship. SA A U D SD 

28. Pupils can be trusted to work together 

without supervision. SA A U D SD 



Please make any comments you wish concerning the Science Teacher Education 
Program you completed at the Ohio State University. 
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AOHINISTRATOR QUESTIONNAIRE 



The following questionnaire is designed to gather information about your 
school as well as your opinions about the methods and goals of teaching. Your 
responses' will be kept completely confidential. 

Name 



Educational Setting 

1. What percent of students in your school building receive free or reduced- 
price lunches? 

0-25% 

25-50X 

51% or more 

2. Which best describes the community which is served by your school 
building? 

inner-city 

suburban 

-1.!?-. rural 

Science I nstru ction 

3. What percent of time allocated for science instruction should be spent on 
each of the following activities? 

lectures 

questions, discussion 
demonstration 
seatwork 
laboratory work 

other (specify 



4. Which type of science instructional materials do you prefer in your 
school? Please check one. 

A textbook: use with very little modification, 
A textbook: use parts and supplement with other materials. 
Several textbooks: use each when it 1s most appropriate 
Teacher developed materials for a local program. 
Other (sptclfyi 
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student Control Ideolog 



Please Indicate your personal opinion by circling the appropriate 
response, 

5. It Is desirable to require pupils to sit "^"^ <^,h^ 
In assigned seats during assemblies. SA A ^ U D SD 

6. Beginning teachers are not likely to 
maintain strict enough control over 

pupils. SA A U D SD 

7. Teachers should consider revision of 
their teaching methods If these methods 

are criticized by their pupils. SA A U D SD 

8. The best principals give unquestioning 
support to teachers In disciplining 

pupils. SA A U D SD 

9. Pupils should not be permitted to 
contradict the statements of a teacher 

In class. SA A U D SD 

ID. It Is justifiable to have pupils learn 
many facts about a subject even If the 

facts have no Immediate application. SA A U D SD 

11. Too much pupil time Is spent on guidance 
and activities and too little on 

academic preparation. SA A U D SD 

12. Being friendly with pupils often leads 
to problems In the student/teacher 

relationship. SA A U D SD 

13. Pupils can be trusted to work together 

without supervision. SA A U D SD 



Sci enc e_EdjJcat^i_qn^ Goals and Dbj ec t i ves 

14. Please rank order the following goals from 1 through 5 based on your 
feelings of the Importance of each goal for science education. With 1 
being the most Important and S b-jlng the least important. 

students In the development of positive attitudes toward 

science. 

. Develop skills in the process of scientific Inquiry. 

Recognize the role of science as an Integral part of education. 

He^p students develop the skill of using the proper instruments and 

techniques of science. 
. Show how applications of the basic principles of science serve an 

Important role In attacking society's problems. 
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15. Please circle the response which best describes the type of encouragement 
you give the science teacher(s) involved in this study. 

a. Feel free to do more or less what you want to do within your own 
classroom providing you stay within the existing legal constraints. 

b. Develop your unique potentialities within broad limits determined by 
such things as articulation of your courses with the rest of the 
science curriculum. 

c. Fullfill the role-expectations of your position as defined by your 
professional training and the philosophy and policies of the school 
district . 



Select the response choice in the right hand column to answer the items 16 
use ^^^^ item respond to the question, "Which approach s hould you 



16. 



17. 



Concerning the handling 
of student discipline 
problems by the science 
teacher? 



Concerning the science 
teacher using a variety and 
balance of instructional 
technique in the teaching of 
science? 



Response Choices 

a. The administrator should 
^elp the science teacher 
identify and clarify the 
areas of concern to the 
science teacher and then 
work with him to formulate 
plans for improvement and/or 
implementation. 

b. The administrator should 
make the science teacher 
responsible for determining 
whether improvement is 
oesirable, providing help 
when and if the science 
teacher asks for it. 

c. The administrator should 
identify the science 
teacher's weaknesses and 
formulate plans for his 
improvement, perhaps making 
suggestions for implementing 
the improvement plans. 
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APPENDIX E 

ANSWER SHEETS 

Student Answer Sheet 
SCACL:TP Answer Sheet 
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List of Variables 
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Number Symbol 



Variable 



AGE 



PRO 



BA 



BAHR 



Age of teacher. 

Actual age reported 

Certification program. 

Post Degree = 0 
Undergraduate = 1 

College degree level: BA/BS. 

No = 0 
Yes = 1 

College degree level: BA/BS + hrs. 

No = 0 
Yes = 1 

MA College degree level: MS/MA. 

No = 0 
Yes = 1 

MAHR College degree level: MS/MA + hrs. 

No = 0 
Yes = 1 

GPA College grade point average. 

Actual G.P.A. 
REGENCY Regency of college attendance. 

Actual number of quarters since enrollment 

FIELD Science Content Field: Life Science. 

No = 0 
Yes = 1 
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List of Variables (cor;t.ii. 
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i^jmber Svmbol 



Variable 



10 



11 



12 



13 



14 



15 



16 



17 



YREXP 



YREMP 



PROSC 



PRONUM 



PROED 



PROENUM 



MEETO 



MEETl 



Years of Teaching Experience. 

Actual number of years 
Years employed at current school. 

Actual number of years 

Affiliation with professional science 
associations . 

No = 0 
Yes = 1 

Number of professional science associations. 

Actual Number 

Affiliation with >^ofessional education 
associations . 

No = 0 
Yes = 1 

Number of professional education associations. 

Actual Number 

Professional meetitigs annually attend: None. 

No = 0 
Yes = 1 

Professional meetings annually attend: One or 
two. 

No = 0 
Yes = 1 
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List of Variables (continued) 



Number Symbol 



Variable 



18 



MEET2 



19 



20 



21 



22 



23 



24 



CURRDEV 



INFLA 



INFLS 



PREP 



PERIOD 



SIZE 



Professional meetings annually attend: Two or 
More. 

No = 0 
Yes = 1 

Participation in curriculum development. 

No = 0 
Yes = 1 

Teacher's perception of actual influence in 
determining curriculum. 

None = 1 
Somewhat = 2 
Considerable = 3 

Teacher's perception or' i^f^ueo' ^ he/she '^hould 
have in determining cu* cO::*! 

Mu«*.:*3';*: or preparations per day. 

Accual number 
Number of class periods taught each day. 

Actual number 
Class size. 

Number of stu^ients: 



< u 


= 1 


24-26 


= 5 


15-17 


= 2 


27-29 


= 6 


18-20 


= 3 


30-32 


= 7 


21-23 


= 4 


> 32 


= 8 



184 



List of Variables (continued) 
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Number Symbol 



Variable 



25 



26 



27 



BIO 



28 



29 



30 



31 



32 



CHEM 



PHY 



GENSC 



EARTH 



YRSCLASS 



MOD 



REG 



Subject of class: Biology. 

No = 0 
Yes = 1 

Subject of class: Chemistry. 

No = 0 
Yes = 1 

Subject of class: Physics. 

No = 0 
Yes = 1 

Subject of class: General Science. 

No = 0 
Yes = 1 

Subject of class- Earth Science. 

No = 0 
Yes = 1 

Number of years taught this class. 

Actual numbers of years 

Type of class: Modified. 

No = 0 
Yes = 1 

Type of class: Regular. 

No = 0 
Yes = 1 
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Number Symbol 



Vari able 



33 



34 



35 



36 



ADV 



37-49 



37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



LOW 



AVE 



HIGH 



C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 



Type of class: Advanced. 

No = 0 
Yes = 1 

Ability level of students: Low. 

No = 0 
Yes = 1 

Ability level of students: Average. 

No = 0 
Yes = 1 

Ability level of students: High. 

No = 0 
Yes = 1 

Perceived constraints to effective functioning 
of the classroom: 

Size of room 

Lack of equipment and supplies 
Poor facilities for lab 
Curriculum materials used 
Lack of prep time 

Administrative /non-teaching responsibilities 

Large class size 

Lack of motivation in students 

Low ability of students 

Lack of parental support 

Discipline, control problems 

Academic range of students 

Administrative support 

Responses for items 37 through 49: 
Definitely a problem = 1 
Somewhat a problem = 2 
No problem = 3 
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List of Variables (continued) 
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Number Symbol Variable 



50 TQ50 Teacher uses textbook with little modification 

No = 0 
Yes = 1 

51 TQ51 Teacher uses textbook, supplemented with other 

material . 

No = 0 
Yes = 1 

52 TQ52 Teacher uses several textbooks. 

No = 0 
Yes = 1 

53 TQ53 Teacher uses teacher developed materials. 

No = 0 
Yes = 1 

54 TQ54 Teacher prefers to use textbook with little 

modification. 

No = 0 
Yes = 1 

55 T055 Teacher prefers to use textbook, supplemented 

with other material . 

No = 0 
Yes = 1 

56 TQ56 Teacher prefers to use several textbooks. 

No = 0 
Yes = 1 
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List of Variables (continued) 
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Number Symbol Variable 



57 TQ57 Teacher prefers to use teacher developed 

matari als . 

No = 0 
Yes = 1 

58 TQ58 Teacher perceived administrative support for 

discipline problems. 

None of the help needed = 1 
Little of the help needed = 2 
About half of the help needed = 3 
Most of the help needed = 4 
All of the help needed = 5 

59 TQ59 Teacher satisfaction with instructional support 

received from administration. 

Very dissatisfied = 1 
Dissatisfied = 2 
Neutral = 3 
Satisfied = 4 
Very satisfied = 5 

60 TQ60 Teacher perceives that the administrator should 

make the teacher responsible, provide help when 
requested with respect to helping the teacher 
use a variety of instructional techniques. 

No = 0 
Yes = 1 

61 TQ61 Teacher perceives that the administrator should 

help the teacher identify weeknesses and work 
together to plan for improvement with respect 
to h=^lping the teacher use a variety of 
instructional techniques. 

No = 0 
Yes = 1 
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List of Variables (continued) 
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Number Symbol Vari able 



62 TQ62 Teacher perceives that the administrc- should 

identify teacher's weaknesses and forihulate 
plans for improvement with respect to helping 
the teacher use a variety of instructional 
techniques . 

No = 0 
Yes = 1 

63 TQ63 Teacher perceives that the administrator does 

make the teacher responsible, provides help 
when requested with respect to helping the 
teacher use a variety of instructional 
techniques . 

No = 0 
Yes = 1 

64 TQ64 Teacher perceives that the administrator does 

help the teacher identify weaknesses and work 
together to plan for improvement with respect 
to helping the teacher use a variety of 
instructional techniques. 

No = 0 
Yes = 1 

65 TQ65 Teacher perceives that the strator does 

identify teacher's weakness^o ^.id formulate 
plans for improvement with respect to helping 
the teacher use a variety of instructional 
techniques . 

No = 0 
Yes = 1 
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Number Symbol Variable 



66 TQ66 Teacher perceives that the administrator should 

make the teacher responsible, providing help 
when requested with reS| ict to the teacher's 
handling of discipline problems. 

No = 0 
Yes = 1 

67 TQ67 Teacher perceives that the administrator should 

help the teacher identify weaknesses and v;.rk 
together to plan for improvement with resprct 
to the teacher's handling of discipline 
problems. 

No = 0 
Yes = 1 

68 TQ68 Teacher perceives that the administrator should 

identify the teacher's weaknesses and formulate 
plans for improvement with respect to the 
teacher's handling of discipline problems. 

No = 0 
Yes = 1 

69 TQ69 Teacher perceives that the administrator does 

make the teacher responsible, providing help 
when requested with respect to the teacher's 
handling of discipline problems. 

No = 0 
Yes = 1 



70 TQ70 Teacher perceives that the administrator does 

help the teacher identify weaknesses and work 
togetlidr to plan for improvement with respect 
to the teacher's handling of discipline 
problems. 

No = 0 

YfJ5 - 1 
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Number Symbol Variable 



71 



TQ71 



Teacher perceives that the administrator does 
identify the teacher's weaknesses and 
formulates plans for improvement with respect 
to the teacher*s handling of discipline 
problems. 



72 



TPCI 



No = 0 
Yes = 1 

Teacher's pupil control ideology. 

Actual score ranging from 0 to 45 
Most humanistic = 0 
Most custodial = 45 



73 



LUNCH 



Percent of students in school on free or 
reduced price lunches. 



0-25 percent = 1 

25-50 percent = 2 

51 percent or more = 3 



74 



INNER 



Type of community served by school 
city. 



Inner 



No = 0 
Yes = 1 



75 



SUBURB 



Type of community served by school: Suburban, 



No = 0 
Yes = 1 



76 



RURAL 



Type of community served by school: Rural 



No = 0 
Yes = 1 
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Number Symbol Variable 



77 AQ77 Administrator's perception of amount of time to 

be spent in lecture. 

Actual percent reported 

78 AQ78 Administrator ' J perception of amount of time 

to be spent in question/discussion. 

Actual percent reported 

79 AQ79 Administrator's perception of amount of time to 

be spent in demonstration. 

Actual percent reported 

80 AQ80 Administrator's perception of amount of time to 

be spent in seatwork. 

Actual percent reported 

81 AQ81 Administrator's perception of amount of time to 

be spent in laboratory activities. 

Actual percent reported 

82 AQ82 Administrator prefers teacher to use a textbook 

with little modification. 

No = 0 
Yes = 1 

83 AQ83 Administrator prefers teacher to use a textbook 

with supplementary materials. 

No = 0 
Yes = 1 

84 AQ84 Administrator prefers teacher to use several 

textbooks. 

No = 0 
Yes = 1 
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Number Symbol Vari able 



85 AQ85 Administrator prefers teacher to use teacher 

developed materials. 

No = 0 
Yes = 1 

86 APCI Administrator's pupil control ideology. 

Actual score ranging from 0 to 45 
Most humanistic = 0 
Most custodial = 45 

87 AQ87 Administrator feels that developing positive 

student attitudes toward science is the most 
important goal of science education. 

No = 0 
Yes = 1 



88 AQ88 



Administrator feels that developing skills in 
the process of inquiry is the most important 
goal of science education. 



No = 0 
Yes = 1 

89 AQ89 Administrator feels that recognizing role of 

science as a part of education is the most 
important goal of science education. 

No = 0 
Yes = i 

90 AQ90 Administrator feels that developing skills in 

use of instruments and techniques is the most 
important goal of science education. 

No = 0 
Yes = 1 
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Number Symbol Variable 



91 AQ91 Administrator feels that showing applications 

of science to attack societal problems is the 
most important goal of science education. 

No = 0 
Yes = 1 

92 AQ92 Administrator perceives encouragement he/she 

gives to the science teacher is that of 
fulfilling role expectation as defined by the 
school, situation, and training. 

No = 0 
Y^5s = 1 

93 AQ93 Administrator perceives encouragement he/she 

gives to the science teacher is to develop 
unique abilities within broad limits. 

No = 0 
Yes = 1 

94 AQ94 Administrator perceives encouragement he/she 

gives to the science teacher is to be free to 
do what teacher wants within legal boundaries. 

No = 0 
Yes = 1 

95 AQ95 Administrator perceives that he/she should make 

the teacher be responsible, provide help when 
requested with respect to the teacher's 
handling discipline problems. 

No = 0 
Yes = 1 
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Number Symbol Variable 



96 AQ96 Administrator perceives that he/she should help 

the teacher identify weaknesses and work 
together to plan for improvement with respect 
to the teacher's handling discipline problems. 



No = 0 
Yes = 1 



97 AQ97 Administrator perceives that he/she should 

identify the teacher's weaknesses and formulate 
plans for improvement with respect to the 
teacher's handling discipline problems. 



No = 0 
Yes = 1 



98 AQ98 Administrator perceives that he/she should make 

the teacher be responsible, provide help when 
requested with respect to helping the teacher 
use a variety of instructional techniques. 

No = 0 
Yes = 1 

99 AQ99 Administrator perceives that he/she should help 

the teacher identify weaknesses and work 
together to plan for improvement with respect 
to helping the teacher use a variety of 
instructional techniques. 



No = 0 
Yes = 1 



100 AQIOO Administrator perceives that he/she should 

identify the teacher's weaknesses and formulate 
plans for improvement with respect to helping 
the teacher use a variety of instructional 
techniques. 



No = 0 
Yes = 1 
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Number Symbol Variable 



101 SQAl Student's grades in this class compared to 

other classes: Lowest of all grades. 

No = 0 
Yes = 1 

102 SQA2 Student's grades in this class compared to 

other classes: Lower than most grades. 

No = 0 
Yes = 1 

103 SQA3 Student's grades in this class compared to 

other classes: About the same as other grades, 

No = 0 
Yes = 1 

104 SQA4 Student's grades in this class compared to 

other classes: Higher than most other grades. 

No = 0 
Yes = 1 

105 SQA5 Student's grades in this class compared to 

other classes: Higher than any other grades. 

No = 0 
Yes = 1 

106 SQ2 Student's grades in this class. 

Usually E or F = 1 
Usually D's = 2 
Usually C's = 3 
Usually B's = 4 
Usually A's = 5 
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Number Symbol Variable 



107 SQ3 Student enjoys this class. 

Never = 1 
Rarely = 2 
Sometimes = 3 
Usually =^ 4 
Always = 5 

108 SQ4 Student enjoyed science before this year. 

Never = 1 
Rarely = 2 
Sometimes = 3 
Usually = 4 
Always = 5 

109 SQ5 Student's feeling of how much learned in this 

class. 

Nothing = 1 
Very little = 2 
Average amount = 3 
Quite a lot = 4 
A great deal = 5 

110 SQ6 Student's perception of whether this class 

increased interest in science. 

Definitely no = 1 
Mostly no = 2 
Uncertain = 3 
Mostly yes = 4 
Definitely yes = 5 

111 SQ7 Student looking forward to taking more science 

classes. 

Definitely no = 1 
Mostly no = 1 
Uncertain = 3 
Mostly yes = 4 
Definitely yes = 5 
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Number Symbol 



Variable 



112 



113 



114 



115 



116 



117 



118 



119 



120 



SQ8 



CASTA 



CASTB 



SCRALL 



SCACLA 



SCACLB 



SCACLC 



SCACLD 



SCACLE 



Student's sex. 

Female = 1 
Male = 2 

CASTrPP Subscale A. 

Actual score: Range 5-25 
CAST:PP Subscale B. 

Actual score: Range 5-25 
Student Classroom Rating (SCR). 

Actual score: Range 10-40. 
SCACL:TP Subscale A (Student Participation) 

Actual score: Range 0-8 
SCACL:TP Subscale B (Role of Teacher). 

Actual Score: Range 0-9 
SCACL:TP Subscale C (Use of Texts). 
^ Actual score: Range 0-8 
SCACL:TP Subscale D (Use of Tests). 

Actual score: Range 0-11 
SCACL:TP Subscale E (Lab Preparation). 

Actual score: Range 0-8 
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List of Variables (continued) 



Number 


Symbol 


Variable 


121 


SCACLF 


SCACLrTP Subscale F (Type of Lab Activities). 






MLLUdl bLUrc. r\ail9" U— 


122 


SCACLG 


SCACLrTP Subscale G (Lab Fol low-Up). 






Actual score: Range 0-7 


123 


SCACLALL 


SCACLrTP Total Score. 






Actual score: Range 0-60 
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MEANS, STANDARD DEVIATIONS, AND NUMBER 
OF CASES FOR ALL VARIABLES 



190 

200 



Means, Standard Deviations and Number of Cases 
For All Variables 



Program 



Variable 
Number 


Symbol 


Undergraduate 
X S.D. N 


Post 

X 


-Degree 
S.D. 


N 


Combined 
X S.D. 


N 


1 


AGE 


27.38 


3.10 


21 


28.13 


5.57 


30 


27.82 


4.69 


51 


2 


PRO 


1.00 


0.00 


21 


0.00 


0.00 


30 


0.41 


0.50 


51 


3 


BA 


0.43 


0.51 


21 


0.03 


0.18 


30 


0.20 


0.40 


51 


4 


BAHR 


0.57 


0.51 


21 


0.67 


0.48 


30 


0.63 


0.49 


51 


5 


MA 


0.00 


0.00 


21 


0.17 


0.38 


30 


0.10 


0.30 


51 


6 


MAHR 


0.00 


0.00 


21 


0.13 


0.35 


30 


0.08 


0.27 


51 


7 


,GPA 


3.22 


0.43 


20 


3.39 


0.36 


30 


3.32 


0^.39 


50 


8 


RECENCY 


7.76 


5.73 


21 


3.83 


3.32 


30 


5.45 


4.83 


51 


9 


FIELD 


0.43 


0.51 


21 


0.70 


0.47 


30 


0.59 


0.50 


51 


10 


YREXP 


3.24 


1.51 


21 


2.17 


1.12 


30 


2.60 


1.39 


51 


11 


YREEMP 


2.24 


1.30 


21 


2.07 


1.14 


30 


2.13 


1.20 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate Post-Degree Combined 

Number Symbol X S.D. N X S.D. N X S.D. H 



12 


PROSC 


0.57 


0.51 


21 


0.70 


0.47 


30 


0.65 


o.<:z 


51 


13 


PRONUM 


0.67 


0.66 


21 


0.93 


0.74 


30 


0.82 


0.71 


51 


14 


PROED 


0.67 


0.48 


21 


0.43 


0.50 


30 


0.53 


0.50 


51 


15 


PROENUM 


0.90 


0.77 


21 


0.50 


0.57 


30 


0.67 


0.68 


51 


16 


MEETO 


0.43 


0.51 


21 


0.53 


0.51 


30 


0.49 


0.50 


51 


17 


MEETI 


0.43 


0.51 


21 


0.47 


0.51 


30 


0.45 


0.50 


51 


18 


MEET2 


0.10 


0.30 


21 


0.00 


0.00 


30 


0.04 


0.20 


51 


19 


CURRDEV 


0.48 


0.51 


21 


0.60 


0.50 


30 


0.55 


0.50 


51 


20 


INFLA 


2.43 


0.68 


21 


2.07 


0.83 


30 


2.22 


0.78 


51 


21 


INFLS 


2.57 


0.51 


21 


2.60 


0.56 


30 


2.59 


0.54 


51 


22 


PREP 


2.19 


0.68 


21 


2.27 


0.94 


30 


2.23 


0.84 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate Post-Degree _ Combined 

Number Symbol % S.D. fi t S.D. N X S.D. N 



23 


PERIOD 


5.81 


0.75 


21 


5.20 


1.00 


30 


5.45 


0.94 


51 


24 


SIZE 


4.29 


1.90 


21 


4.07 


1.48 


30 


4.16 


1.65 


51 


25 


BIO 


0.19 


0.40 


21 


0.40 


0.50 


30 


0.31 


0.47 


51 


26 


CHEM 


0.33 


0.48 


21 


0.30 


0.47 


30 


0.31 


0.47 


51 


27 


PHY 


0.05 


0.22 


21 


0.13 


0.35 


30 


0.10 


0.30 


51 


28 


GENSC 


0.29 


0.46 


21 


0.17 


0.38 


30 


0.22 


0.41 


51 


29 


EARTH 


0.14 


0.36 


21 


0.00 


0.00 


30 


0.06 


0.24 


51 


30 


YRSCLASS 


1.95 


1.20 


21 


1.70 


0.95 


30 


1.80 


1.06 


51 


31 


MOD 


0.05 


0.22 


21 


0.03 


0.18 


30 


0.04 


0.20 


51 


32 


REG 


0.81 


0.40 


21 


0.67 


0.48 


30 


0.72 


0.45 


51 


33 


ADV 


0.14 


0.36 


21 


0.30 


0.47 


30 


0.23 


0.43 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate Post-Degree Combined 

Number S^bol X S.D. N X S.D. U X S.D. 



34 


LOW 


0.14 


0.36 


21 


0.20 


0.41 


30 


0.18 


0.38 


51 


35 


AVE 


0.62 


0.50 


21 


0.50 


0.51 


30 


0.55 


0.50 


51 


36 


HIGH 


0.24 


0.44 


21 


0.30 


0.47 


30 


0.27 


0.45 


51 


37 


C37 


2.14 


0.79 


21 


2.53 


0.73 


30 


2.37 


0.77 


51 


38 


C38 


1.81 


0.60 


21 


2.40 


0.62 


30 


2.15 


0.67 


51 


39 


C39 


1.81 


0.75 


21 


2.23 


0.77 


30 


2.06 


0.78 


51 


40 


C40 


2.09 


0.83 


21 


2.40 


0.67 


30 


2.27 


0.75 


51 


41 


C41 


2.00 


0.89 


21 


1.87 


0.73 


30 


1.92 


0.79 


51 


42 


C42 


2.48 


0.60 


21 


2.10 


0.80 


30 


2.25 


0.74 


51 


43 


C43 


2.19 


0.81 


21 


2.57 


0.57 


30 


2.41 


0.70 


51 


44 


C44 


2.33 


0.66 


21 


2.03 


0.61 


30 


2.15 


0.64 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate Post-Degree Combined 

Number Symbol X S.D. N X S.D. N X S.D. N 



45 


C45 


2.57 


0.60 


21 


2.13 


0-73 


30 


2.31 


0.71 


51 


46 


C46 


2.19 


0.81 


21 


2.27 


0.69 


30 


2.23 


0.74 


51 


47 


C47 


2.71 


0.56 


21 


2.27 


0.69 


30 


2.45 


0.67 


51 


48 


C48 


2.29 


0.78 


21 


2.07 


0.58 


30 


2.16 


0.67 


51 


49 


C49 


2.71 


0.56 


21 


2.70 


0.59 


30 


2.71 


0.58 


51 


50 


TQ50 


0.05 


0.22 


21 


0.20 


0.41 


30 


0.14 


0.35 


51 


51 


TQ51 


0.62 


0.50 


21 


0.67 


0.48 


30 


0.65 


0.48 


51 


52 


TQ52 


0.24 


0.44 


21 


0.07 


0.25 


30 


0.14 


0.35 


51 


53 


TQ53 


0.09 


0.30 


21 


0.07 


0.25 


30 


0.08 


0.27 


51 


54 


7054 


0.00 


0.00 


21 


0.03 


0.18 


30 


0.02 


0.14 


51 


55 


Tq55 


0.38 


0.50 


21 


0.63 


0.49 


30 


0.53 


0.50 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate Post-Degree Combined 

Number Symbol X S.D. N X S.D. N X S.D. N 



56 


TQ56 


0.48 


0.51 


21 


0.17 


0.38 


30 


0.29 


0.46 


51 


57 


TQ57 


0.14 


0.36 


21 


0.17 


0.38 


30 


0.16 


0.37 


51 


58 


TQ58 


4.33 


0.79 


21 


4.20 


0.89 


30 


4.25 


0.84 


51 


59 


TQ59 


3.28 


1.19 


21 


3.70 


1.02 


30 


3.53 


1.10 


51 


60 


TQ60 


0.48 


0.51 


21 


0.41 


0.50 


29 


0.44 


0.50 


50 


61 


TQ61 


0.48 


0.51 


21 


0.59 


0.50 


29 


0.54 


0.50 


50 


62 


TQ62 


0.05 


0.21 


21 


0.00 


0.00 


29 


0.02 


0^14 


50 


63 


TQ63 


0.81 


0.40 


21 


0.62 


0.49 


29 


0.70 


0.46 


50 


64 


TQ64 


0.05 


0.22 


21 


0.14 


0.35 


29 


0.10 


0.30 


50 


65 


TQ65 


0.14 


0.36 


21 


0.24 


0.43 


29 


0.20 


0.40 


50 


66 


TQ66 


0.29 


0.46 


21 


0.38 


0.49 


29 


0.34 


0.48 


50 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate _ Post-Degree Combined 

Number Symbol X S.D. N X S.D. N X S.D. N 



67 


TQ67 


0.57 


0.50 


21 


0.48 


0.51 


29 


0,52 


0.50 


50 


68 


TQ68 


0.14 


0.36 


21 


0.14 


0.35 


29 


0.14 


0.35 


50 


69 


TQ69 


0.71 


0.46 


21 


0.72 


0.45 


29 


0.72 


0.45 


50 


70 


TQ70 


0.14 


0.36 


21 


0.10 


0.31 


29 


0.12 


0.33 


50 


71 


TQ7I 


0.14 


0.36 


21 


0.17 


0.38 


29 


0.16 


0.37 


50 


72 


TPCI 


26.33 


3.55 


21 


26.53 


4.85 


30 


26.45 


4.32 


51 


73 


LUNCH 


1.29 


0.56 


21 


1.20 


0.41 


30 


1.23 


0.47 


51 


74 


INNER 


0.24 


0.44 


21 


0.13 


0.35 


30 


0.18 


0.38 


51 


75 


SUBURB 


0.43 


0.51 


21 


0.67 


0.48 


30 


0.57 


0.50 


51 


76 


RURAL 


0.33 


0.48 


21 


0.20 


0.41 


30 


0.25 


0.44 


51 


77 


AQ77 


27.62 


9.69 


21 


26.25 


12.74 


28 


26.84 


12.44 


49 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate Post-Degree Combined 

Number Symbol X S.D. N % S.D. N X S.D. N 



78 


AQ78 


18.81 


6.87 


21 


24.04 


10.39 


28 


21.80 


9.34 


49 


79 


AQ79 


16.90 


4.02 


21 


16.18 


6.83 


28 


16.49 


5.76 


49 


80 


AQ80 


12.85 


7.17 


21 


9.93 


5.79 


28 


11.18 


6.51 


49 


81 


AQ81 


22.85 


8.74 


21 


21.96 


9.65 


28 


22.35 


9.19 


49 


82 


AQ82 


0.05 


0.22 


21 


0.00 


0.00 


30 


0.02 


0.14 


51 




AQ83 


0.81 


0.40 


21 


0.93 


0.25 


30 


0.88 


0.32 


51 


84 


AQ84 


0.09 


0.30 


21 


0.03 


0.18 


30 


0.06 


0.24 


51 


85 


AQ85 


0.05 


0.22 


21 


0.00 


0.00 


30 


0.02 


0.14 


51 


86 


APCI 


27.00 


3.11 


21 


25.23 


4.40 


30 


25.96 


3.99 


51 


87 


AQ87 


0.33 


0.48 


21 


0.20 


0.41 


30 


0.25 


0.44 


51 


88 


AQ88 


0.19 


0.40 


21 


0.47 


0.51 


30 


0.35 


0.48 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable Undergraduate Post-Degree ^ Combined 

Number S^bol I S.D.N X S.D.N X S.D. N 



89 


AQ89 


0.24 


0.44 


21 


0.03 


0.18 


30 


0.12 


0.32 


51 


90 


AQ90 


0.00 


0.00 


21 


0.03 


0.18 


30 


0.02 


0.14 


51 


91 


AQ91 


0.24 


0.44 


21 


0.27 


0.45 


30 


0.25 


0.44 


51 


92 


AQ92 


0.67 


0.48 


21 


0.43 


0.50 


30 


0.53 


0.50 


51 


93 


AQ93 


0.29 


0.46 


21 


0.50 


0.51 


30 


0.41 


0.50 


51 


94 


AQ94 


0.05 


0.22 


21 


0.10 


0.30 


30 


0.08 


0.27 


51 


95 


AQ95 


0.14 


0.36 


21 


0.17 


0.38 


30 


0.15 


0.37 


51 


96 


AQ96 


0.57 


0.51 


21 


0.63 


0.49 


30 


0.61 


0.49 


51 


97 


AQ97 


0.29 


0.46 


21 


0.20 


0.41 


30 


0.23 


0.43 


51 


98 


AQ98 


0.19 


0.40 


21 


0.10 


0.30 


30 


0.14 


0.35 


51 


99 


AQ99 


0.43 


0.51 


21 


0.70 


0.47 


30 


0.59 


0.50 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 













Program 












Variable 
Number 


Symbol 


Undergraduate 
X S.D. N 


Post-Degree 
X S.D. 


N 


Combined 
X S.D. 


N 


100 


AQIOO 


0.38 


0.50 


21 


0.20 


0.41 


30 


0.27 


0.45 


51 


101 


SQAl 


0.08 


0.11 


21 


0.11 


0.10 


30 


0.09 


0.11 


51 


102 


SQA2 


0.15 


0.10 


21 


0.15 


0.11 


30 


0.15 


0.11 


51 


103 


SQA3 


0.56 


0.15 


21 


0.56 


0.14 


30 


0.56 


0.14 


51 


104 


SQA4 


0.16 


0.11 


21 


0.14 


0.11 


30 


0.15 


0.11 


51 


105 


SQA5 


0.08 


0.08 


21 


0.04 


0.06 


30 


0.06 


0.70 


51 


106 


SQ2 


3.83 


0.44 


21 


3.66 


0.41 


30 


3.73 


0.43 


51 


107 


SQ3 


3.72 


0.39 


21 


3.53 


0.48 


30 


3.61 


0.45 


51 


108 


SQ4 


3.29 


0.49 


21 


3.27 


0.49 


30 


3.28 


0.48 


51 


109 


SQ5 


3.61 


0.49 


21 


3.45 


0.48 


30 


3.52 


0.48 


51 


110 


SQ6 


3.39 


0.58 


21 


3.16 


0.50 


30 


3.26 


0.54 


51 
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Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 

Variable ' Undergraduate Post-Degree Combined 

Number Symbol X S.D. N X S.D. N X S.D. N 



111 


SQ7 


3.30 


0.50 


21 


3.18 


0.57 


30 


3.23 


0.54 


51 


112 


SQ8 


1.49 


0.21 


21 


1.57 


0.33 


30 


1.54 


0.29 


51 


113 


CASTA 


19.71 


1.77 


21 


19.30 


1.92 


30 


19.47 


1.86 


51 


114 


CASTB 


18.94 


1.59 


21 


18.03 


1.66 


30 


18.40 


1.68 


51 


115 


SCRALL 


31.57 


2.71 


21 


30.69 


2.40 


30 


31.05 


2.55 


51 


116 


SCACLA 


7.09 


0.94 


21 


6.87 


1.19 


30 


6.96 


1.09 


51 


117 


SCACLB 


8.19 


0.75 


21 


8.37 


0.76 


30 


8.29 


0,76 


51 


118 


SCACLC 


6.76 


0.99 


21 


6.97 


1.12 


30 


6.88 


1.07 


51 


119 


SCACLD 


9.33 


1.31 


21 


9.60 


1.04 


30 


9.49 


1.15 


51 


120 


SCACLE 


5.76 


1.18 


21 


6.30 


1.09 


30 


6.08 


1.15 


51 


121 


SCACLF 


7.14 


1.42 


21 

2U 


7.37 


1.30 


30 


7.27 


1.34 


51 



ERIC 



Means, Standard Deviations and Number of Cases 
For All Variables (continued) 



Program 



Variable 
Number 



122 
123 



Symbol 

SCACLG 
SCACLALL 



Undergraduate 
X S.D. N 



5.67 1.15 21 
49.95 5.25 21 



Post-Degree 
X S.D. N 



5.76 1.00 30 
51.23 4.71 30 



Combined 
X S.D, 



N 



5.72 1.06 51 
50.70 4.92 51 
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AuE 


PRO 


B A 


e AHR 


nA 


nAHh 


ACE 


1 .0000 












PRO 


-.0798 


1 .0000 










BA 


-.09 62 


. U8990O 


1 .0000 








6AHR 


1 690 


- . 0969 


6U0999 


1 •OOOO 






ft A 


.0125 


-.27 56 


-. 1 626 


-•427900 


1 •OOOO 




HI MR 

a Ji n n 


• U 352*^ 


- . 2UU 1 


1 am 


-• 376 60 


- .09 62 


1 •OOOO 


CPA 


.2361 


-.20 39 


-.3115 


• 0337 


• 1164 


• 2660 




-. 130b 


. U039O 


• 5725** 


-•39340 


• 0791 


-•2256 




.0 366 


- . 27 1 U 


-.0 665 


• 0969 


- •I 261 


• 0959 


V p r V p 
I fW b « r 


. 2 290 


. 36 U09 


. 1 770 


-• 3067 


• 1 422 


• 1364 


I n b 11 r 


• 306U 


.0710 


. 1 092 


-•36670 


• 2946 


• 2118 




• 0691 


- . 1 3 2U 


-. 0<l66 


-•0599 


• 1 055 


• 0628 


P D nil IIM 


. 0 mu 


-.1659 


-.1 56U 


-•0203 


• 2692 


-•0304 


r nu bU 


-.00 20 


.2301 


. 1 668 


-•2390 


• 1 767 


-•0172 


r NULII U n 


-.01 25 


. 29a5 


. 1 70U 


-•1399 


• 0650 


-•0719 


H PFTn 


.00 35 


-.1031 


. 2 073 


-•1366 


-•0595 


• 0057 


M r wi 

n LbX 1 


.05m 


- . 0377 


-. 2491 


• 1 276 


• 0987 


• 0267 


n b b 1 A 


- . 1 ^U6 


. 2m 5 


. 1 5U7 


-•0533 


- ^0666 


-•0569 


^ n D D n F w 
Kit U b f 


. U J J ** 


- . 1 225 


. 0 506 


-•1276 


• 1663 


-•0287 


Turf A 


n Q 7 1 

. U 7 A J 


. 22 96 


. 3066 


-• 3089 


— .09 1 6 


• 201 1 


T U 1* t c 
AMI l<d 


7n 1 n 

• A O 1 u 


-.026 5 


0110 


-• 2 1 59 


• 1316 


• 2264 


D D P D 
r aim r 


. 0565 


- . OU 52 


.0 365 


-•1723 


• 1QQ6 


• 0930 


D r D T fM\ 


. 0 UO 9 


.320 7 


.2 371 


-•1921 


-•01 80 


• 0153 


c T 7 r 


-.2259 


.0656 


.0 U 32 


• 0966 


-•1 524 


-•0725 


R T n 


-.0269 


-.222 2 


-.1210 


• 1 71 4 


-•2229 


• 1171 


^ II P M 

11 bis 


-.2 291 


. 035a 


.0916 


-• 1782 


• 203q 


-•0Q01 


PH r 


.3676^ 


-. 1 m 9 


-.1 620 


-•0167 


• 1130 


• 1491 


CENSC 


.0 302 


. 1 a2S 


.1012 


• 0097 


-•01 26 


-•1530 


EA ftTH 


-.006a 


. 29 66 


.0664 


• 0203 


-•0624 


-•0729 




. 299 1 


.116 5 


. 1 666 


-•2989 


• 1875 


• 0546 


ROD 


-.0793 


• 0 362 


-.0996 


• 1557 


- ^0666 


-•0569 


B b V 


.0902 


.1575 


• 1931 


-•0196 


-•3862* 


• 1795 


AD V 


-. 0 566 


-.162 3 


-.1 575 


-•0506 


•4389** 


-•1618 


LOU 


-.00(16 


-. 07 36 


-•0991 


• 2503 


-•1 526 


-•1350 


AVE 


-. 1 UU 6 


..1177 


• 1 a98 


-•1276 


-•0967 


• 1178 


R T CM 


.1653 


-.0663 


-•0625 


-•071 3 


• 2405 


-•0160 


C37 


.1012 


-.2509 


-•3007 


• 0571 


• 18q0 


• 1438 


C3 6 


.1291 


- .0352** 


-•1900 


-•001 2 


• 021 3 


• 2591 


C39 


.0661 


- . 2663 


-•1 6Qa 


• 1105 


• 0599 


-•0221 


CUO 


-. omu 


-.2019 


-• 1 160 


-•0426 


• 1044 


• 0665 


cm 


-. 0 1 a5 


. 06 33 


-.0762 


• 1606 


-•1 345 


-•0635 


CU2 


.0131 


. 2L1 3 


• 0302 


-•0086 


-•0246 


-•001 9 


CU3 


.1062 


-.2679 


• 1 3«i5 


-•1664 


-.0056 


• 1428 


C'iU 


.0557 


.2315 


• 033U 


-•0648 


.1 257 


-•071 6 


cas 


-.0U33 


.3061 


• 2020 


-•0602 


-•1476 


-•0266 


CU6 


. 0 296 


- .051 a 


• 0a36 


-•0650 


• 1647 


-•0940 




-. 1 6U5 


• 33079 


• 1 8Q6 


-•1460 


• 0736 


-•0660 


w O 


. 1 226 


. 1 61 U 


-•0421 


• 0595 


-•0774 


• 0407 


CU 9 


.03 96 


.0123 


• 1 661 


-• 1 641 


• 0544 


• 0226 




— . U J J 7 


-.2179 


-• 1 970 


• 071 6 


• 0601 


• 0956 


TO ^ 1 


. U *4 A D 


- . OU 9 0 


-•0466 


• 0250 


- .0325 


• 0628 


Tn^ ? 


. U J J 7 




• 2 3 3 6 


-•1641 


• 0601 


-•1164 


Tn ^ 1 


Dill 


.0523 


• U J 7D 


• 07 39 


-•0962 


-•0651 


TO 


— . 1 M D 7 


- 1 1 A 1 


-•0 690 


• 1090 


-•0466 


-•0qi3 


TQ55 


.1060 


-.2a89 


-•3259* 


• 1673 


-•0855 


• 2750 


TO 56 


-.0569 


.33a30 


• 2232 


-•1257 


• 0766 


-•1883 


T057 


-.01 ea 


-.0322 


• 19Qq 


-•1137 


• 0391 


-•1258 


1058 


.092a 


.076q 


• 0857 


-•1531 


-•0216 


• 1727 


TQ59 


.0997 


-.1669 


• 1225 


-•2206 


• 0213 


• 1927 


ro60 


-.25ao 


.0620 


-•0003 


• 1959 


-•0269 


-•2614 


*061 


.2609 


-.1069 


• 0602 


-•2265 


• oaol 


• 2722 


'Q62 


-.0263 


• 1679 


-•07ia 


• 1113 


-•0a76 


-•0421 


'i:Q63 


-.0019 


.203a 


• 1091 


• 1169 


-•2162 


-•1287 
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AGE 


D nn 




c A n n 


M A 
n A 


n A H R 




.0776 


-•ia66 


• 0000 


-.1511 


.1111 


.1070 


T06S 


-.0561 


-.1216 


-•1250 


-.0206 


• 1667 


• 0369 


1066 


.2399 


-•0975 


-•0a22 


• 1270 


-•0985 


-•0560 


T067 


-.21 51 


• 0676 


• 1601 


-•I7a6 


• 1666 


-•159 0 


T066 


-.0179 


.0070 


-•2017 


• 076a 


-•13a5 


• 3059 


T069 


-.1066 


-.0106 


-•2a50 


• 15a: 


• 059a 


• 0197 


T070 


• 2565 


.0599 


• 2770 


-•21 61 


-•1231 


• 1160 


T071 


-.0963 


-.0396 


• 05a6 


• OOaS 


• 036a 


-•1267 


TPCl 


-.0167 


-.0230 


-•017a 


• 1001 


-•1271 


-•0137 


LUNCH 


-.lfl6U 


.0901 


• 2793 


-•0a59 


-•1657 


-•1066 


IMMER 


-.1816 


.1352 


• 1600 


• 0375 


-•1526 


-•1350 


SU6UB 


-.1951 


-.2366 


-•2679 


• 2296 


• 0209 


-.0000 


RURAL 


.36060 


.1106 


• 16aa 


-•2936 


• 1096 


• 1601 


A077 


-.2267 


.0596 


• 0660 


• 0301 


-•laao 


-•0150 


A076 


-.1 269 


-.2796 


-•23a7 


• 1601 


• 1533 


-.1507 


AU /V 


-.1536 


.0631 


-•0315 


• 10 27 


• 1a85 


JUUO 


Agao 


-.0356 


.22U9 


• 0355 


• 1202 


-•1665 


-•0779 


A061 


.509200 


.0a66 


• 0225 


-•2a55 


-•01 29 


•01070 


AC62 


• 005a 


.1690 


-•0696 


• 1090 


-•0a66 


-•001 3 


A063 


• 06a6 


-.1691 


• 1603 


-•26ia 


• 120a 


.1065 


A06a 


.0095 


.1295 


-•1 235 


• 1926 


-•062a 


-.0729 


A065 


-.0251 


.1690 


-•0696 


• 1090 


-.0a66 


-•001 3 


APCI 


-.2396 


.2201 


• 067a 


• 06U2 


-•1303 


-.0710 


A0e7 


-.0165 


.1506 


• 2776 


-•2007 


• 1096 


-.1706 


A066 


.0192 


-.26UU 


-•26ia 


• 0599 


• 0325 


• 2020 


A069 


-.0779 


.31 26 


• 1262 


• 0296 


-•120a 


-•1065 


A090 


.2U90 


-.11 63 


-•0698 


• 1090 


-•0a66 


-.001 3 


A091 


-.0262 


-.0323 


-•0622 


• 0765 


-•Oal 5 


-.0033 


A092 


-.15U3 


.2301 


• 0696 


• 1673 


-•2176 


-.1633 


A093 


.lOOu 


-.2ia3 


-•1122 


-•1793 


• 2601 


• 2005 


A09a 


.1639 


-.09 59 


• 0396 


• 0739 


-•0962 


-•0651 


A09S 


-.1610 


-.0322 


• 0566 


-•1137 


• 220a 


-•1256 


A096 


.2636 


-.062a 


-•1091 


• 0a56 


-•0053 


• 0609 


A097 


-.1U62 


.099a 


• 0753 


• 0a50 


-•1629 


• 0101 


A098 


-.1567 


.129a 


• 0900 


-•0a62 


• 0601 


-•1160 


A099 


.liui 


-.2710 


• one 


-.1503 


• 0079 


• 2001 


AQIOO 


-.0050 


.1996 


-•0625 


• 20 la 


-•0550 


-•1795 


SQAI 


-.0663 


-.1555 


• la62 


-•3033 


•03530* 


-.1521 


S0A2 


-.0976 


.0112 


• 27a2 


-•1596 


• 1166 


-.2070 


S0A3 


.0U53 


-.0093 


-•0999 


• 0373 


-•031 7 


.1155 


SQAU 


.2369 


.0666 


-•0671 


.0779 


-•36330 


•3606O 


SQAS 


-.0127 


.27a7 


• 0125 


• 232a 


-•2732 


-.1300 


S02 


.0036 


.1922 


-•1300 


• 0955 


-•0069 


• 0301 


SQ3 


-.1910 


.2035 


-•0106 


• 03a9 


-•0072 


-.0369 


SQ^ 


-.0007 


.0175 


• 0713 


-•1660 


• 31a5 


-.1506 


SQ5 


-.1371 


.1605 


• 0952 


-•166a 


• 0960 


• 0502 


SQ6 


-. 1 51 U 


. 2C76 


-•Oa30 


• 066a 


-•1 206 


• 0776 


S07 


.0517 


• 1 067 


-• 1 022 


-•0907 


• 21 36 


• 0779 


SQB 


.1630 


• 1 a 99 


• 0963 


-•0657 


-•0031 


• 0120 


CASTA 


1 9U7 


• 1 1 1 9 


• 051 a 


-•10 37 


• 1 635 


- • 0700 


CASTAA J 


-.2001 


• 07 24 


• 0611 


-•1270 


• 1693 


-•0767 


CAST6 


1 U66 


• 2690 


• 1 356 


-•196a 


• 1 06a 


• 036 6 


CAST6AJ 


—.1563 


• 21 32 


• 1 937 


- ^207 6 


.1 1 70 


• 030 2 


SCRALL 


-.2296 


• 1715 


• 0a2l 


-•ia25 


• la96 


• 0260 


SCACLA 


-•1 336 


• 1030 


• 1090 


-•1775 


.19aa 


-• 0567 


SCACLB 


— 1766 


-.1156 


-•0621 


• 0660 


• 1307 


-•2120 


SCACLC 


• 1073 


-•0951 


• 0062 


-•1621 


• 161 0 


• 1 U 1 ^ 


SCACLO 


• 1676 


-•11 a7 


• 0a7a 


-•1661 


• 2006 


• 0025 


SCACLE 


-.0271 


-•2333 


-•16a7 


• 0690 


• 1515 


-•0600 


SCACLF 


-.1097 


-•0626 


• 2695 


-•2679 


• 1799 


-•1151 


SCACLC 


• 09U7 


-•0a69 


• 1292 


-•12a3 


• 1091 


-•1322 


SCACLALL 


— 0101 


-•1292 


• 0905 


-•179a 


• 2631 


-•1020 


« - sicmf. 


LE .01 


«o - SXGHir. It •OOl 
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CPA 
«# r * 


f> »r* PUTT 
It C» Et H U i 


r i ELD 


I K t. X r 


T A E r* P 


PROSC 


CPA 


1 .0000 












necEHCT 


-.3056 


1 .0000 










riELD 


.1513 


-.2957 


1 .0000 








TREZP 


.0669 


.33a20 


-.1609 


1 •OOOO 






TRCRP 


.1538 


.25a5 


.0296 


•6576oa 


1 •OOOO 




PROSC 


.3Q260 


-.lloa 


-.1177 


-•1610 


-•0673 


1 •OOOO 


PROMOn 


.30670 


-.iaa7 


-.0396 


-•21 3C 


-•06a6 


•661 600 


PRoeo 


-.2060 


.3a320 


.009a 


• 07ao 


• 0097 


-•0367 


PROElUn 


-.3157 


.3a920 


.0000 


• 0261 


• 0061 


-•2426 


BCETO 


-.ia93 


.0305 


.1031 


• 1 372 


• 1636 


-•34260 


nEETI 


. W60 


-.0276 


.0377 


-•1716 


-•1710 


• 33950 


nEET2 


-.11 66 


.065a 


-.2ai5 


-•069a 


-•0233 


• 1 492 


CURROEV 


-.1261 


.1019 


.1225 


• ia29 


• 270a 


-•33950 


iiriA 


.oloa 


.I7a6 


-.02a2 


• 2269 


• 0956 


-•0062 


luris 


.i60v; 


.0B66 


.1767 


• 101 3 


• 1 207 


• 0455 


PREP 


.223Q 


.0517 


-.ia67 


• 201 3 


• 1262 


• 2092 


PERIOD 


-.0210 


.2a60 


-.0225 


• 2iao 


• 1912 


-•1 703 


SIZE 


-.2639 


-.2292 


.0556 


-•0773 


-•0917 


• 04S7 


BIO 


.09 36 


-.2756 


.a7960'0' 


-•0639 


-•0761 


-•0312 


caEK 


.0605 


.1393 


• -.2929 


-•0223 


-•0a25 


• 2341 


PbT 


.1699 


-.2377 


-.2601 


• ia22 


• 126a 


-•0325 


CEMSC 


-.1313 


.2692 


.0513 


• oa56 


.0197 


-•1115 


EARTH 


-.2961 


.0635 


-.1295 


-•0500 


• 0412 


-•1641 


TRSCLASS 


.oaaa 


.1617 


-.0045 


•532aoo 


•666900 


-•2164 


noD 


-.3006 


-.103a 


.1690 


• 0577 


-•1933 


-•2736 


EEC 


.221q 


-.1623 


.0210 


-•1117 


-•1506 


• 0973 


ADf 


-.0922 


.2161 


-.099a 


• 0911 


• 2471 


• 0226 


LOU 


.0003 


-.1511 


.2626 


-•0176 


-•0535 


-•0666 


Af E 


-.1261 


-.I20a 


• oa2a 


-•2675 


-•1606 


• 0726 


UICU 


.1925 


.2633 


-.2666 


•3357« 


• 22a7 


-•0054 


C37 


.2060 


-.0666 


-.1132 


-•0269 


-•0131 


• 1965 


C36 


.2386 


-.0696 


-.oa2i 


-•oiea 


.0717 


• 1735 


C39 


.133a 


.01 39 


-.2442 


-•0519 


-•C067 


• 0559 


cao 


-.0622 


.0699 


-.1735 


•3361* 


•33a60 


• 0520 


C41 


-.2906 


-. 11 53 


-.2654 


-•06a7 


-•2606 


-•1255 


ca2 


.0235 


.0397 


-.305a 


• 1957 


• ooas 


• 0326 


ca3 


.ia35 


.1276 


-.0760 


-•1398 


-•0449 


• 1432 


caa 


.0339 


.137a 


-.oaai 


• 3U5 


• 2620 


-•0757 


cas 


.0787 


.2aa6 


-.1373 


• 2913 


• 1132 


-•0207 


ca6 


.0676 


.0931 


-.1669 


• 2a66 


• 1662 


-•0430 


ca? 


-.322a 


.3052 


-.0915 


•3663« 


• 2436 


-•3007 


cue 


-.1516 


.1603 


.0175 


• 2609 


• 0964 


-•1337 


ca9 


-.01 7a 


.0342 


-.2219 


• 2263 


• 1 174 


-•1650 


tqso 


. 2009 


.093a 


-.0136 


-•0105 


• 1457 


-•0631 


TQS1 


-.1 22a. 


-.3161 


.132a 


-•121 3 


-•0526 


• 2273 


TQS2 


-.067a 


. 3076 


-.2a52 


• 2799 


-•0461 


• 0561 


TQS3 


.0592 


. 0(^67 


.0959 


-•1291 


-•0337 


-•3950O 


TQSU 


.1022 


-.072a 


-.1690 


-•1 656 


-•1353 


• 1044 


TQSS 


.0956 


-.iai 0 


• 0692 


-•0118 


• 1419 


• 0435 


TQ56 


-. I9aa 


.1190 


-.159a 


• 0903 


-•1470 


• 1165 


1057 


.0736 


.0720 


.iai6 


-•0339 


• 0409 


-•2456 


A U 9 O 


— . 1 3 1 O 


-.02 36 


-.1 261 


• 0670 


-•01 55 


-•0202 


TQ59 


.0656 


.0557 


-.2513 


• 1779 


• 1405 


• 0951 


TQ60 


-.2080 


.1003 


-.3a5ao 


-•0316 


-•1193 


-•0067 


TQ61 


.2069 


-.0791 


.3113 


-•0376 


• 0229 


• 0602 


TQ62 


.1q19 


-.0741 


.1166 


• 2a65 


•34110 


-.1905 


TQ6 3 


-.0176 


.1765 


-.2673 


• 2106 


• 0514 


• 1455 


TQ6a 


.0550 


-.1590 


.1361 


-•1072 


• 0112 


-•0276 


TQ6S 


-.0212 


-.0630 


.2oai 


-•1609 


-•0673 


-•1456 


TQ66 


.1672 


-.1620 


• 0669 


• 1 272 


-•0256 


• 0965 


IQ67 


-.2205 


.3236 


-•oa90 


-•0480 


• 0956 


-•0534 
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N b N w I 


r T p f 


V □ P V D 

T n L A r 


T R EH P 
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** • U « J 9 
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_ 1 fl T T 
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-.0013 
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-.0965 
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-.0316 


• 0893 


.0503 


-•0378 


.1056 


.0205 


T071 


.1795 


.0792 


.0223 


• 0351 


.0769 


.1000 


TPCl 


-.2237 


-.01 57 


.0230 


-.1033 


-.0160 


-.161 6 


LOKCn 


-.1817 


•.06a9 


-.0901 


-.3aa5* 


-.3(J00O 


.0206 


IMIIER 


-.1739 


-•0329 


-.1352 


-.1 675 


-.1400 


-•0886 


SUBUR 


.11 2a 


-.1626 


.2366 


-.0469 


-.0327 


.0195 


RURAL 


.0251 


.2363 


-.1 506 


.1996 


.1596 


.0554 


A077 


-.2267 


.0909 


-.2055 


-.0477 


-.1676 


.0236 
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-.1191 


-.1059 


.0660 


-.2479 


-.1522 


• 0025 


4Q79 
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* • 06 U6 


,02 36 


-.06 26 
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iQBO 
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• 1 a 95 
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. 09 3 3 


-.2965 
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.U062^ 
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-•1690 


.2 464 


-.0163 


-•1915 


iQB 3 
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. 03 UU 


.3126 
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iQBU 


. 1 37U 
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-.129 5 


.253 5 
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AQB 5 
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. 1 U M M 
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1 7 S7 
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n A A 
. U D D 9 
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. U 7 J7 
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. 1 J 0 U 
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— . U M 7 U 


A nQ ti 


• fl7 1 A 




n Q C Q 
. U 7 37 


_ 0 7 7 Q 
— . U A A 7 


» 1 S A ll 
- . 1 30 M 


_ "5 ll 


A nQ ^ 


1 Ct7n 


1 1 Q A 
. 1 J 7 D 


n 1 7 7 


nn sti 


_ fl .1 It It 
— . UU M M 


— . U 1 7 7 


A n QA 


1 ■i7 


«• 1 n n Q 

. 1 U O 7 


n A 7tl 


mm 1 U 1 7 


_ fl fl ^ ll 
— . UH ^ M 


1 A 1 1 
. 1 0 J 1 


A nQ7 


• 1 7 


fifl •i7 
. UU 9 / 


— . U 7 7 M 


1 ^ n ii 
. 1 3 0 M 


fl S ^ A 
. U 3 ^ 0 


— . 1 /U / 


A nQ n 


DQ c^n 


7fi n 


— . U 1 JO 


nine 
. U J u 7 


„ fl ll A 1 
- . UMO 1 


— . 1 0 


A nQQ 


. u ^ o o 


*• . OU 60 


1 DQ <^ 
. 1 U 7 9 


mm 1 Si Q 


fl A 1 1 
. UO J 1 


1 1 7 ll 


A ni nn 

M MM 


. 1 J O 9 


. 1 U J o 


- 1 1 n 

. 1 1 U J 


1 (1 1 7 


_ fl 1(1 1 
- . U J M 1 


_ fl fl S ll 
— • U U 3M 


^n 11 


- . 1 2 U5 


.2168 


— 77 A£i 


fl S77 
. u ^ « # 


77 ll 7 


fl ^ Si 
. U 0 3 1 


S0A2 


— . 1 OUfi 


.1706 


• 110 3 

. 1 1 U J 


1 A S 1 

. 1 D ^ J 


1 A1 S 


— 7 tl tl 1 


SO A 1 


.11 67 


- . 01 53 


n n 7 A 

. U O A o 


1 11 A 

. 1 J J Q 


1 A 1 1 
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7 1 a S 


SQm 


. 09 1 B 
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— 1 A A 7 

— . 1 D D A 


- 7Sli 7 


- fl 77 Q 
. U A / 7 


SQAS 


.0307 


- .0676 


.2626 


n 7 A ti 

. U A 0 M 


* fl A 1 A 
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<» fl Iti S 
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. 01 U 3 


— n AQ n 

. U D 7 O 


DQ 71 

. U 7 A 1 


* flA A S 
— . UO 0 3 


1 7 7 A 
. 1 ^ ^ 0 


^ W J 


— • 0 U7tt 


.0116 


. U H iF 


1 7 IQ 

. 1 A J 7 


1 flfl fl 
. 1 UM U 


_ 0 7 Q A 
— . U ^ 7 Q 


•soil 


. U ^ J H 


1 Q ^ 1 


. 1 A A 1 
— • 1 D D J 


1 Q A A 
.17 0 0 


^ A 1 ^ 
. ^0 1 3 


—•01 JU 
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« fl 1 *i7 


. 0 5U 7 


fi 7 7*^ 


1 1 A A 
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. ^34 1 


_ A c a C 
— . U 30 3 


<;n A 

^ V o 
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* 01 Q 7 

• U 1 7 / 


n Q s n 

• U 7 9 o 


7 1 Q R 
. A J 7 □ 
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. 1 3U J 


— . ^ 1 7 J 


S07 
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. U D 1 J 


.0623 


— n A7 

. MO ^ J 


1 on A ft 

. J 7 u 0 V 


.^700 


— . 1 1 / I 


^ V ^ 




■".0177 


— 7 ASA 


fl 1 7 1 
• U 1 / 1 


. UoU 0 


. 1 U 7 7 


CASTA 


-.0113 


.057 3 


1 A IS 

. 1 D J ^ 


.0208 


7 1 7 S 
. ^ 1 / 3 


fl 7 1 1 
. U ^ J 1 


CASTAA J 




.0556 


1 H 77 


flfl 1 1 
. u u 1 1 


7 tl 1 A 


— • U U J ^ 


^ * d A D 


nn A1 


.2071 


rt 1 ss 

• U J 33 


fl Q ll ll 
. U 7 M M 


HOT 

. ^1 0 ^ 


- . 1 J 1 0 


CASTBAJ 


-.oasa 


.21 59 


• 06a2 


.0662 


. 2656 


- • 1 667 


SCRALL 


• 02aa 


.1396 


• oa67 


.2419 


.2292 


-.0360 


SCACLA 


.0667 


.2ai 5 


-.1773 


• 0424 


.0496 


.2363 


SCACLB 


.2571 


-.01 51 


• 2222 


-•1167 


-.1776 


.1 257 


SCACLC 


.3879* 


.0S55 


-.0177 


-.0046 


.0906 


.1 890 


SCACLD 


.1826 


.0650 


.0102 


.3221 


.3110 


.1371 


SCACLE 


• 2715 


-.0173 


-.363ao 


-.1061 


-.1679 


.2316 


SCACLr 


.1962 


.165a 


.1 727 


.0053 


.1995 


.0599 


SCACLC 


.2679 


.0637 


.0469 


.0750 


.1560 


.1196 


SCACLALL 


.3629« 


.1U67 


-.03ai 


.0569 


.1253 


• 2414 
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probhuh 

accTO 

neBTi 

CUBtDEV 

mrLA 

lUTLZ 

P8EP 

l»EBIOD 

Size 

6X0 

CHER 

PHT 

CEISC 

BARTB 

TBSCLASS 

ROD 

BEG 

ADf 

LOU 

AVE 

HICU 

C37 

C36 

C39 

cao 

C41 

ca2 

C4 3 
CUQ 

cas 
ca6 
ca? 
cue 
ca9 

TQSO 

IQ51 

TQS2 

TQ53 

TQ54 

TOSS 

TgS6 

1057 

T0S6 

T0S9 

T060 

1061 

T062 

T063 

T06a 

T06S 

T066 

T067 

T066 

T069 

T070 

1071 

IPCI 

LUBCB 



PflONUn 

1 ,0000 
-•0667 

-•2a6a 

-•a7720o 

• 1936 
-•2266 

• 0337 

• 1201 

• 1712 
-•0873 

• 0746 
-•1303 

• 2666 
-•0110 
-•0715 
-•1736 
-•2056 
-•2357 

• 0952 

• 0077 
-•1757 

• I6a2 

-•0330 

• 2667 

• 1419 

• 1616 
-•09a6 
-•1656 

• 0a66 

• 1086 
-•0256 

• 0327 
-•0336 
-•3729* 

-•ia93 

-•1269 

• 0190 

• 2222 
-•0617 

-•340ao 

• 035U 
-•0131 

• I6ia 

-•1977 
-•023a 

• 07oa 

••0023 

• ouaa 
-•I6aa 

• 0796 

-•009a 

-•0842 

• 0036 

• 09aa 

• 1406 

• 0950 

• 0069 

• 1103 

• 129a 

• 0070 



PROCD 



1 •OOOO 

.871200 
-•1757 

• 3019 

-•2ia3 
-• 1 aao 

-•092a 

• 0C67 
-•0167 

• 1166 
-•0536 
-•2092 

• 2iai 

-•0655 

• 0169 

• 0667 

• 0660 

• 1S05 
-•0516 
-•0327 

• 0242 

• 1716 
-•21 23 
-•2062 
-•1315 
-•2316 
-•07a6 

-•ouao 

-•0U70 

-•lloa 
-•01 a5 

-•1367 

-•leoa 

• 1665 
-•0136 
-•0729 
-•0606 
-•1209 

• 2619 
-•0172 
-•1500 
-•0231 

• 0913 
-•025a 
-•066a 
••a067o 

• 0711 

• 11 a3 

• isa6 

• 0S63 
•36120 

• 1605 

• 2694 

• 2376 

• 0254 

• 0500 

• 0296 

• 0350 

• 0659 

• 0296 



PROCNUn 



1 •OOOO 
-•2126 

•3301O 
-•1991 
-•0971 
-•12a7 
-•05a6 
-•1396 

• 1756 

• 0a72 
-•2291 

• 0633 
-•1300 

• 1175 

• 2a6a 

• 1 291 

• 0996 

• 0217 
-•0603 

• 0760 

• 135'^ 
-•2U 

-•25;^ 
-•1« 

-•2. 
- . 0 V I . 

• 09o 
-•0656 
-•2517 
-•1061 
-•1519 
-•2363 

• 1 596 

• 0269 
-•1017 
-•0562 
-•1620 

• 2606 

• 0359 

-•139a 

• 0561 

• 0636 
-•1063 
-•1271 
-•a25loo 
-•0572 

• 0973 

-•ia36 

-•0516 
-•33510 

• 3loa 

-•2846 

• 2557 

• 0204 
-•0316 
-•0073 

• 0452 

• 0519 

• 1238 



1 •OOOO 

-•666700 

-•1961 

•ai5eo 

• 0306 

• 0217 

-•oai7 

• 03oa 

-•265b 

• 1623 
-•071 3 
-•0595 
-•037a 
-•076a 

• 2563 

• 2060 
-•1000 

• 0109 

• 2663 
-•2ia8 

• 0121 
-•1697 
-•1716 

-.I2a6 

• 0600 
-•0020 
-•0 199 

.1536 
-•1162 
-.27ia 

-•oa7a 

• 1016 
-.1129 

• 02a3 
-•0a92 

-•oias 
-•oa92 

• 1516 

• iaa2 

-•0971 
-•1165 

• 22a2 

• 0763 
-•0085 
-•0a52 

• 0032 

• ia&7 

• 1572 

• 2135 

• 0200 

• 1555 

• 1166 

• oais 

• 06a2 

• 106a 

• 0175 

• 1166 
.0099 



necTi 



1 •OOOO 
-•1831 

-•aa57O0 

-•0997 

• 0350 
-•0670 
-•0999 

• 1536 
-•1032 

• 0666 
-•0336 

• 0996 
-•0591 
-•2816 
-•1631 

• 1160 
-•0303 
-•2126 

• 1879 
-•0277 

• 1251 

• 2002 

• 0635 
-•0697 
-•0598 
-•0a61 
-•0639 

• 0242 

• 1566 

• 0657 
-•061 2 

• iai 2 
-•0163 

• 0965 
-•0728 

• 096S 
-•1176 
-•1262 

• 1a40 

• 0203 
-•1742 
-•0877 
-•0766 
-•0905 

• 1272 
••1319 

• 0786 
-.1739 

.oaol 

•.154 2 

• 0635 

• 0902 

• 0500 

• 0296 

• 0350 
.0955 
.03a7 



rtCCT2 



1 •OOOO 

• 1631 

• 20a5 
-•0336 

• 1860 

• 1186 

• 2891 
-.1366 

.0811 
-•0666 
-•1059 

•37680 
-•1 549 
-•0406 
-•1021 

• 1 261 
-•0935 
-•0199 

• 1021 

• 0336 
-•0475 

• 1 ia6 

-•07a6 

• 0201 

• 0672 

-•1 2oa 

• 1067 

• 1981 
-•2035 
-•1 368 
-•0475 
-•0729 
-•0606 

• 1492 
-•0606 
-•0589 
-•0266 
-•0119 

.0913 
-•0671 

• 0S92 

• 1797 

• 2303 
-•2212 
-•0292 

• 1336 
-•0660 
••1021 

• 1465 

• 1961 

• 0824 

• 1000 
.2387 
.0891 

• 0449 
.1142 
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PROMUn 


PRCED 


PROeWUK 


r.tZTO 


HEETI 


nEET2 


ziisiEa 


-.1029 


.02^2 


.1521 


.0605 


-•1094 


• 1715 


SUBUR 


• 0066 


-.1666 


-.2536 


-.0171 


• 1529 


-•2320 


BUBAL 


• 0525 


.1909 


.1552 


-•0335 


-•0760 


• 1136 


AQ77 


-.0091 


-.2159 


-.1664 


.0033 


-•1464 


• 1467 


1075 


• -.0123 


.0067 


-.0035 


.1541 


-•0644 


-•0959 


iQ79 


-.1360 


.1764 


. 2349 


-.1631 


• 1241 


• 0366 


iQ60 


-.2264 


.0630 


.1627 


-.0976 


• 1207 


-•0379 


iQOI 


.0666 


.0525 


.0173 


-•0264 


• 0603 


-•0532 


1082 


-.1650 


-.1500 


-.1 394 


-•1367 


-•1262 


-•0266 


AQ63 


.0811 


. 2654 


.2699 


.1146 


-•0360 


• 0736 


iQ8Q 


-.0556 


-.0932 


-.1232 


-.0764 


• 1064 


-•0505 


ioas 


.0354 


-.1 bOO 


-.1 394 


-•1367 


• 1560 


-•0266 


iPCI 


• 1311 


. 34660 


.2960 


-•2661 


• 2564 


• 0767 


AQe7 


.0187 


.1C07 


.2217 


-•1235 


• 1933 


-•1 182 


iQ66 


.1265 


-.2079 


-.3033 


• 0145 


-•0922 


• 2736 


1089 


-.1674 


.1004 


.0900 


.0072 


-•0663 


-•0736 


iQ90 


.2357 


.1333 


.0697 


-.1 367 


• 1560 


-•0266 


iQ91 


-.1067 


.0106 


.0222 


• 1465 


-•0760 


-•1162 


iQ92 


.1539 


-.1606 


-.0561 


-•1757 


• 2229 


-•0119 


iQ93 


-.1295 


.0704 


.0000 


• 1363 


-•1976 


• 0362 


iQ94 


-.1337 


.1269 


.1436 


• 1516 


-•1176 


-•0569 


iQ95 


-.0449 


.1906 


.0531 


• 2242 


-•1742 


-•0671 


iQ96 


.2544 


-.1136 


.0196 


-•2566 


• 2437 


-•0446 


A097 


-.2542 


-.0327 


-.0663 


• 1033 


-•1311 


• 1261 


AQ9a 


-.1425 


.2619 


.1966 


• 0646 


-•01 60 


-•0606 


iQ99 


.1295 


-.3C99 


-.2356 


.0234 


-•0424 


• 1 690 


iQlOO 


-.0330 


.1396 


.1063 


-•0756 


• 0606 


-•1243 


SQA1 


-.0054 


.2612 


.1725 


• 2612 


-•2060 


-•1054 


SQA2 


-.2561 


-.1039 


-.0425 


• 2310 


-•2875 


-•0116 


SQA3 


.3076 


-.0730 


-.1464 


-•2356 


• 2436 


-•0237 


SQAQ 


-.1022 


.0576 


.1064 


-•0161 


• 0232 


• 0218 


SQA5 


-.0567 


-.1036 


-.0356 


-•0097 


-•01 41 


• 1450 


SQ2 


.1692 


2179 


-.2307 


-•3137 


• 1343 


• 2476 


SQ3 


-.0007 


•..061 6 


-.0344 


• 0747 


-•0724 


• 0631 


SQd 


• 0646 


-.1036 


-.1 564 


-•041 5 


-•0367 


• 0711 


SOS 


. 0024 


.0347 


.0363 


• 0046 


-•0416 


• 0556 


SQ6 


-•1161 


.0631 


.1 275 


-•1109 


• 0946 


-•0026 


S07 


-.0474 


-.0764 


-.0736 


-•0260 


-•0235 


• 0070 


SQ6 


• 0449 


.1101 


.1761 


-.1165 


• 0900 


• 1315 


CISTA 


.1152 


.1272 


• 0153 


.0361 


-•0017 


• 1 244 


CASTAAJ 


.0764 


.1779 


.0662 


• 1076 


-•0421 


• 0731 


CA5TB 


-.0395 


.1677 


.1 669 


-•1 556 


• 0904 


• 2427 


CASTBAJ 


-.1133 


.2610 


.2649 


-•0466 


.0274 


• 1663 


SCBALL 


.1123 


.0751 


.0613 


-•0914 


.0506 


• 0357 


SCJICLA 


.2965 


.1471 


-.071 3 


-.0369 


-.0036 


• 1937 


SCACLB 


.2095 


-.1019 


-.2323 


-•01 65 


-.0929 


• 1905 


SCACLC 


.2605 


• 1 546 


-.0620 


• 071 a 


-.0461 


• 0224 


SCACLD 


.2265 


-.0081 


-.21 96 


-.0430 


.0250 


.0017 


SCACLE 


.2620 


-.1771 


-.2469 


-•0332 


-.0279 


• 0750 


SCACLF 


.0307 


.0174 


-.0727 


• 0631 


-.1276 


• 1662 


SCACLG 


.1199 


.0529 


-.0460 


• 0696 


-.1009 


• 1491 


SCACLALL 


. 3037 


.0237 


-.2079 


• 0169 


-•0626 


• 1776 
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CURROEV 


IMTLA 


INTLS 


PHEP 


PERIOD 


SIZE 


COBBDEV 


1 .0000 












mrLA 




1 .0000 










ziris 


• 1679 


.ao66<» 


1 .0000 








FBEP 


.0195 


.1953 


.0ai9 


1 .0003 






P£BIOD 


.16U2 


. 163U 


.2952 


. 2672 


1 .0000 




SIZE 


-.0616 


-.0576 


-.1739 


-.0127 


-.033a 


1 .0000 


BZO 
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.0961 


CA5TB 


-•0626 


• 2579 


-•3361« 


-•0365 


.1098 


.0252 


CASTBAJ 


-•0761 


• 3166 


-•3a62« 


-•0731 


.0946 


.1329 


5CRALL 


-•1569 


•36560 


-•2112 


-•0266 


-.0947 


.2891 


5CACLA 


-•0925 


• 297a 


• 0119 


-•2aa9 


.0090 


-.1103 


5CACLB 


• 1659 


• 0166 


-•1295 


-•0767 


-.0962 


-.3013 


5CACLC 


-•06a4 


•39a0» 


• 0366 


-.2117 


-.2667 


.1557 


5CACLD 


• 0797 


• 1535 


• 20a6 


-•lala 


-.471 3*0 


.276q 


5CACLC 


-•06U0 


• 139a 


• 151 5 


-•1203 


-.0907 


-.2013 


5CACLr 


• 2736 


• 0511 


-.1177 


-•2156 


-.1143 


.1 652 


5CACLG 


• 0963 


• 0158 


• 023a 


-•1606 


.0654 


.1650 


5CACLALL 


• 06ao 


• 2399 


• 0a69 


-•2712 


-.22a0 


.0616 
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-.1609 
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• 061 3 


-• 1 867 


• 1683 


• 1059 
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cm 


• 0201 
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-•a39a*ci 


• 1531 
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-.0302 


.2057 
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-.0a97 
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-.1078 
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-•0906 
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• 01 55 
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-.1397 
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-.2362 


-.0963 
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C(l9 
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.0101 
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-•0286 
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T0S6 
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01 ao 


.0913 


T070 
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.0573 


• U U D ^ 


- 1^77 
• 1 3a ' 


man 
. u / o u 


• 04 3 5 


A077 


.1087 


-• 1 767 


• 11'^ 


— • U 3 J / 


« Afl £. « 

— . 0«i 6 1 


• U7 07 


A078 


.0715 


-• 1 9U8 


• 1 7 1 7 


• U / O 7 


M 1 An ^ 


. 1 J o ^ 






• 0661 


-•0656 
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.1537 
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-.094 5 


• 28 3 8 


A0B2 


-•0286 


• 0870 


-•07aa 


-.0655 


• 1282 


-.0870 


A0B3 


.0738 


• I6a5 


-•2279 


• 009a 


• 2606 


-•3209 


AQBa 


-.0505 


-.21 97 


• 25a2 


-.1157 


-.2758 


.a064O 


A0B5 


-.0286 


-.2299 


• 2550 


-.0655 


-.1560 


• 2299 


APCI 


.1299 


• 316a 


-.3923* 


.1608 


• 2304 


-.3943* 


A0B7 


-.1182 


• 0573 


-.0062 


• 0833 


• 0780 


-.1581 


AQBB 


-.1092 


-•1693 


• 267a 


-.1266 


-•1552 


• 2812 


AQB9 


.2398 


• 0682 


-.2025 


-•009a 


• 2086 


-.2246 


A090 


-•0286 


.0670 


-.078a 


-.0655 


.1282 
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A091 
A092 
A093 
A09a 
A095 
A096 

A097 

AU96 

A099 

A0100 

S0A1 

S0i2 

S0i3 

S0A4 

SOAS 

S02 

S03 

SQtX 

SOS 

SQ6 

S07 

S06 

CASTA 

CASTAAJ 

CAST8 

CAST8AJ 

SCfiALL 

SCACLA 

SCACLe 

SCACLC 

SCACLC 

SCACLE 

SCACLr 

SCiCLC 

SCACLALL 



BOD 

.1136 
-.2ia3 

• 0362 

• 3166 
-.0671 
-.2515 

•36a?o 
-.0606 
-.0362 

.1021 
-.1 la6 
-.1469 
-.0809 

.21 33 

• 1896 
.1263 
.1755 

-.3062 
-.0707 

.0537 
-.1U32 
-.0090 

.1169 

• 0936 
-.0552 
-.1071 
-.0725 

.1005 
.0556 
.1177 
.0900 
.07 50 
••1177 

• 1U91 

• 0950 
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.0S73 
.1243 

-.1103 
.0160 

-•0971 

• 1359 
-.0731 

• 1177 
-•0663 
-•01 54 
-•2160 

• 0164 
-•0665 

• 3362C' 
-•0079 
-•2971 
-•0942 
-•2621 

• 0227 

• 0566 
••2172 

• 0425 
••1161 
'•0556 

• 1663 

• 0675 
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• 1C33 

• 1692 

• 01 46 
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.1511 

• 0713 

• 00 66 

• 1451 
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-•0327 
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-•0697 
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• 0664 
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• 2796 

• 0479 

• 1260 
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-•0765 

• 2539 

• 0166 
•41590 

• 0065 
-•0644 

• 2941 
. ^0407 

• 0699 

• 0159 

• 2213 

• 1411 
••1753 

• 0627 

• 1525 

• 0693 

• 1664 

• 124b 

• 1268 

• 0751 

• 1092 
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• 1273 
-•1763 

• 2476 
-•0562 
-• 1 549 
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-•2307 
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-.1437 
-•1246 
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-•1997 
-•0872 
-•2755 
-•1725 
-•1237 
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-.1611 
-.0307 

.0929 
.00^9 
-.1064 
.0133 

• 0591 
.0721 

• 0174 
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-•1026 

• 0929 
-•0424 
-.1753 
-.0425 

• 1598 
-•1475 

• 0160 
-•1976 

• 2043 

• 0505 

• 1329 
-•1490 

• 0942 
-•0671 
-•3ia6 
-•0592 
-•1596 
-•0160 
-•0267 
-•2034 

• 1977 

• 0769 

• 1497 

• 0543 

• 1762 

• 1057 
■•1055 
-•0650 
-•0634 

• 0594 

• 2646 

• 1093 

• 1620 

• 1919 
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• 0435 
-•2123 
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-•0160 

.0971 
-.04'.9 
-•03C5 
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• 15 ^5 
-.11 
-.0 \. 

• 0^09 

• 2265 
-.2509 
-•0115 

•4736«0 

• 1725 

• 36240 

• 1864 

• 1065 
•4622«0 

-•0731 
.0177 
-•0657 

• 1 572 
-•0099 

• 0197 
.1439 

-•0069 

• 0663 

• 1569 

• 3059 

• 0713 

• 1 190 
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.0154 


.2706 


1.0000 
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-.11 50 
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.2467 
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-.0635 
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.1156 
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.1361 
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.0059 
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-.0330 
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-.0461 
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-.1020 


-.3045 


-.2991 


-.0760 


T058 


.2496 
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.1579 


.0767 


• 2960 


.3062 


T059 


. 3036 
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•4025O 
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.0255 


.2468 


T060 
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-.0909 


-.0456 


.0694 
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.0477 


-.1091 
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-.1397 
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.0669 
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-.0445 
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-.1076 
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.1562 


.1426 


.0720 


.1466 


• 1460 


-.1375 


TQ67 


-.0166 


-.0095 


.1532 


.0129 


-.1743 


.0668 
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-.1690 


-.1613 
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.0915 
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-.1163 


-.0629 
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-.0126 
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-.0359 
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BOaiL 
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-.0*>50 
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• 1640 
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. 1491 


.1066 


• 1460 


.2246 
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. 1246 


-.0109 
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• 0629 
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1079 
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-.2031 
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-•0909 


-.0436 
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-.0967 


-•0214 


-•1639 
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.1393 


.0369 


-.0627 


-•1459 


.2625 
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• 1156 


-.0332 


-. 0107 


.1381 


• 1935 


.1430 


1063 


-.0606 


-•0054 


-.0507 


-.2746 


-.11 35 


-.2041 


1064 


-.1216 


.0661 


-.0169 


.1319 


• 0249 


.1 397 


1065 


.1156 


-.0332 


-.0107 
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-.1653 


.1430 
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-.0341 


.0246 


.0454 
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-•2189 
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-.1063 


-.2721 


-.2756 


.0667 
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-.1413 


1066 


-.0376 
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-.0031 
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-.0306 


.1 343 


1069 


-.0167 


-.2660 


-•1059 


-.1 349 


.0363 


-•0437 
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• 1156 


.1785 


• 1712 


-.0522 
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.1430 
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• .1595 
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-.2491 
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.0059 


-.0470 


1Q93 
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• 1614 


-.0633 
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109Q 
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.0091 
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-•0350 
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-.1271 
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SQAI 
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-.0395 
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S0A2 


-.0a67 
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.0652 
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• 0196 
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-•0271 


-.2135 
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-•157a 


• 0373 


S06 


-•20 36 


• 0079 
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.06ao 


-•05a2 


-•0166 


507 


-•0950 


-.0191 


-.0935 


.1599 


-.oa5o 


• 05ao 


506 


-.1773 


.0202 


-•1305 


-.3191 


-•2205 


.0356 


CASTA 


-.22aa 


• 0520 


-•0356 


-.0665 


-•::aoo 


-.0535 
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-.2Qa3 


.0UU6 


-.0393 


-.1023 
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-.0822 
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• 0a69 


• 0029 


-.0358 


-•1809 
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• 07oa 
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-•1133 
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5CACLA 


• 2301 


.ia39 


.2567 


• 0621 


.01 93 


.1107 


5CACLe 


• 0025 


-.0531 


.071 3 


-.07a6 


• 0059 


-.06a6 


5CACLC 


.1023 


•36620 


.3ai5^ 


. -.0566 


-•2a57 


.0635 


SCACLO 


• 0377 


• 26ua 


• 2963 


.16U6 


-•17a6 


.1076 


SCACLE 


• 169a 


•37160 


•37260 


.0675 


• 0069 


.oa6a 


5CACLr 


.0536 


• 30a6 


.2120 


.22ia 


-•1653 


-•131 5 


5CACLC 


• 0053 


• 2573 


.moo 


.0775 


-•073a 


-.0363 


5CACLALL 


• 1500 


. 3992c: 


.36700 


• 1196 


-•1536 


.0209 
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C45 


C46 


C47 


C4ei 
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1 .0000 












CUU 


« 0 3 1 Q 


1 .0000 
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• 00 23 
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1 .0000 
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en? 
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,32740 
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1 .0000 
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CU6 


-.0975 


. 4U8 6^^ 


. 5240OO 


.44 7200 


• 32560 


1 .0000 


CU9 


.0066 


• 23a7 


•32940 


• 354bO 


• 091 1 


. 2756 


VQSO 


• 0097 


-. 2766 


-.0974 


.2617 


-•270 1 


-•0064 


1051 


• 02UQ 


.1616 


-•0207 


-•2116 


-•0544 


• 0506 


T052 


-•1552 


-.0961 


-.0974 


.0275 


• 2432 


- ^0937 


T053 


• ia26 


.1570 


.2661 


• 0059 


• 1310 


• 0407 


TOSa 


-•06a3 


-•25f 5 


-.0634 


• 1 461 


-•3061 


-•0332 


1055 


-.0067 


-.01 as 


-.0264 


-•0728 


-•0694 


• 1036 


T0S6 


-•0733 


-.0236 


-.1 049 


-.0902 


• 1444 


-•0672 


TO 57 


• 1 331 


• ia75 


.1916 


• 1 564 


• 031 7 


-•0206 


T056 


• 0696 


.0721 


• 2653 


• 1567 


• 321 5 


.2794 


T059 


• 1 530 


-•0066 


.2961 
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